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SAFETY SUMMARY 



The following are general safety precautions that are not related to any specific prpcqcjure 
and therefore do not appear elsewhere in this publication. These are recommended 
precautions that personnel must understand and apply during many phases of operation and 
maintenance. 



KEEP AWAY FROM I^IVE CIRCUITS 

Operating personnel must at ajl times observe all safety regulations. Do not replace 
components or make adjustments inside the equipment with the high voltage supply turned on. 
Under certain conditions, dangerous potentials may exist when the power control is in thp 
off position, due to charges retained by capacitors. To avoid casualties, always remove 
power and discharge and gromuj a circuit before touching it. 

DO NOT SERVIQE OR ADJUST ALONE 

Under no circumstances should any person reach into or enter the enclosure fqr the purpose 
of servicing or adjusting the equipment except in the presence of someone who is capable of 
rendering aid. 



RESUSCITATION ■ ; ' 

Personnel wor^ng with or ne^r high voltages should be familiar with modern pipthods of 
resuscitation. 



WARN! NO 



High voltages capable of causing death are 
used in this equipment. Use extreme 
caution when servicing either the power 
supplies or their loa<3 components. 



v/vi (blank) 
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SECTION I 



GENERAL INFORMATION 



1.1 INTRODUCTION 

This manual includes information relevant to the installation, operation, theory of operation, 
and maintenance for the Redifon Electronics Novo view Visual System (Figure 1-1). 

1.2 SCOPE 

The contents of this manual include: an equipment description, references for installation, 
theory of operation, and maintenance instructions. As noted in the table of contents, a 
separate section of this manual is devoted to each of the above topics. 

1.3 BASIC NOVOVIEW SYSTEM 

The Novoview System is a night only visual attachment that generates a realistic true to 
scale representation of any airport and the immediate surroundings as it would appear to the 
pilot of an aircraft maneuvering about the airport area. 

The Novoview System generates a realistic night scene from a mathematical model stored 
in a computer memory. In this model, there is information about the position of the lights, 
plus data defining their parameters i.e. color, direction, flashing, etc. — and details of the 
runway surface with markings. 

Figure 1-2 is a simplified block diagram of the Novoview Visual System. The Novoview 
Computer is a general purpose mini-computer that is supplied with data from the Host 
(simulator) computer concerning aircraft position, attitude, and instructor control inputs 
from the Visual Control Panel through the Buffered Interface Unit (BIU)« The Host computer 
transfers blocks of words to the BIU which then generates an interrupt to the Novoview 
Computer and the word block is transferred to the Novoview Computer under Novofly program 
control, The word block is used together with model data in the Novoview Computer to 
produce an output to the Display Processor. The Display Processor then uses the information 
to generate the a,nalog signals to the Deflection Driver which produces the fin^l display to the 
optical system. 
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Figure 1-2, Novoview 6000 Visual System Simplified Block Diagr^qa 
X.4 SYSTEM COMPONENTS 

The Novoview 6000 Visual System is comprised of nine major wits. 

a. Visual Control Panel 

b. Buffered Interface Unit 
c Novoview Computer 

d. Data Terminal 

e. Display Processor 

f . CRT Display 

g. Optics 

h. Mechanical Assembly 

i. AC Power Control Panel 
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The Novoview Computer, Display Processor, and AC Power Control Panel are mounted in a 
c ,andard 24 in. cabinet, 

1.4.1 Visual Control Panel 

The Visual Control Panel (Figure 1-3), located in the cockpit of the simulator, provides the 
instructor pilot control over the scene displayed. Volumes 2 and 6 contain detailed informa- 
tion on the Visual Control Panel. The actual switch configuration and dimensions are defined 
for individual systems according to customer requirements. 
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Figure 1-3. Visual Control Panel 
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1.4.2 Buffered Interface Unit 

- — - ! 

The Buffered Interface Unit comprises the electronics to implement the data transfer from 
the Host Computer to the Novoview Computer. The number of printed circuit boards and 
their configuration vary according to the type of Host Computer. 

1.4 t 3 Novoview Computer 

The Novoview Computer is a TI 980 general purpose mini-computer (Figure 1-4). The 
computer control panel is physically contained on a plug -in printed circuit board with 
operator access to switches and controls through a front panel cutout. Switch functions are 
performed by two or three position toggle switches. The control panel indicators are light 
emitting diodes (LED). A key operated switch, located on the left of the control panel, 
disables certain console controls. An indicator lamp above the key switch indicates the 
application of primary ac power to the CPU. The power switch for the computer, fuses, and 
the battery in the computer, used to maintain memory during power off periods, and 
controlled by BATTERY ON/OFF switch are located at the rear of the chassis. The chassis 
is 24 in. long x 17 in. wide. The front panel is 12. 25 in. high x 19 in. wide. 
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Figure 1-4. Novoview Computer 



1. 4. 4 Data Terminal 



The Data Terminal (Figure 1-5) is a TI ASR733 ASCII-coded automatic send/receive data 



1-4 



terminal. The Data Terminal is capable of transmitting and receiving; printing, playing 
back (from tape) and recording on tape the ASCII code and character set at switch selectable 
speeds of 10, 15 or 30 characters per second (CPS) via a standard Electronic Industries 
Association (EIA) line interface. 

The Data Terminal contains a keyboard printer and two cassette tape drives. Control 
function switches are located in three primary control areas: 

a. Module assembly display and upper switch panel 

b. The ON LINE / OFF and master power switches 

c. Keyboard 

The Data Terminal contains fuses for the power supplies and the ac line. The chassis of the 
Data Terminal is 19. 50 in. long x 21. 18 in. wide x 14. 62 in. high. 



1.4.5 Display Processor 

The Display Processor contains plug in printed circuit boards and is located at the top of the 
Novoview cabinet. The hardware associated with the Display Processor is used to perform 
several functions necessary to provide the output for the display. The chassis of the Display 
Processor is 15. 75 in. high x 24 in. wide. 

1.4.6 CRT Display 

The CRT Display (Figure 1-6) is a two-chassis unit. The Deflection Driven circuitry is 
located in one chassis, and a 25-inch color cathode ray tube and high voltage circuitry in 
another. Interconnecting cables connect the CRT chassis to the Deflection Driver and the 
Deflection Driver to the Novoview cabinet. 




Figure 1-5. Data Terminal 
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The Deflection Driver contains a number of adjustments for the final scene observed by the 
pilot. The CRT Display and Deflection Driver provide the final deflection, color selection, 
and intensity. The power ON/OFF switch located on the Deflection Driver effects both the 
CRT Display and Deflection Driver. Two fuses are located in the primary wiring of the 
Deflection Driver. The chassis of the Deflection Driver is 19 in. wide x 10. 5 in. high 
x 21 in. deep. The interconnecting cable connector is not included in the aforementioned 
depth measurement. The CRT chassis is 24 in. wide x 19 in. high x 24. 35 in. deep. 




DEFLECTION DRIVER CRT 



Figure 1-6. CRT Display 



1,4.7 AC Power Control Panel 

The ac power required to operate the Novo view System is supplied from the AC Power Control 
Panel (Figure 1-7). The Power Control Panel, located below the Novoview Computer, 
contains the circuit breakers, fuses, a power relay, an elapsed time meter, the master 
power switch, and the necessary circuitry to control the ac power to the Novoview System. 

The chassis is 19 in. long x 5 in. wide x 12. 22 in. high. 
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Figure 1-7. AC Power Control Panel 



1.4.8 Mechanical Assembly 

The mechanical assembly is a structure fitted to the simulator cockpit to provide a mounting 
for the display and driver chassis, the beam splitter and collimating mirror. It is 
manufactured so that when the display and optics are in place, the pilot sees the visual 
scene with images at infinity. The structure is enclosed in a light tight covering and is 
96 in. long x 33 in. wide x 33 in. high. 



1.4.9 Optics 

The optics (Figure 1-8) for the Novoview Visual System consists of a collimating mirror and 
a beam splitter. The optics in the Novoview System are used to produce the final infinity 
display for the pilot. The main collimating mirror is 21. 5 in. long x 41 in. wide. The side 
window collimating mirror is 22. 5 in. long x 31. 5 in. wide. The beam splitter is 36. 5 in. 
long x 40. 75 in. wide. 
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Figure 1-8. Optics 



1.5 LEADING PARTICULARS 
1.5.1 Power Requirements 

Power requirements of the Novo view Visual System are listed in Table 1-1. The system is 
capable of operating with a supply of 230 vac ± 10% over a frequency range of 47 to 63 Hz. 
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Table 1-1. Power Requirements 



EQUIPMENT 


POWER REQUIREMENTS 


Image Generator 
CRT Display 
Novoview Control 


1500 Watts 
2400 Watts 
100 Watts 



1. 5. 2 Physical Characteristics 

1. 5. 2. 1 Simulator Loading. The weights of the simulator mounted equipment are listed in 
table 1-2. 

1. 5. 2. 2 Vibration. The mechanical mounting of the optical components of the display is 
such that vibration and n G n forces, due to motion under all normal flight maneuvers, will 
not allow noticeable picture degradation to the observers in the cockpit. 



Table 1-2. Equipment Weight 



EQUIPMENT 


WEIGHT 


CRT Displays (2) & Driver Chassis (2) 


300 lbs 


Optics 


200 lbs 


Support Frame (See Note) 


400 lbs (average) 


Light Proofing 


100 lbs 


NOTE: 



The support frame weight will vary with individual simulators. 



1.5.3 Space Requirements 

The space requirements for the system are listed in Table 1-3. 

1.5.4 Environmental Requirements 

The operating and non-operating environmental requirements are listed in Table 1-4. 
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Table 1-3. Space Requirements 



UNIT 


REQUIREMENT 


Mechanical Assembly 
and Optics 

Novo view Cabinet 
Visual Control Panel 


Allow adequate clearance between 
simulators, mechanical assembly and 
the walls and ceiling where system is 
to be installed. 

80 in. x 54 in. x 80 in. high 
including access space 

Dimensions vary according to mounting 
constraints 


Table 1-4. Environmental Requirements 


ENVIRONMENT 


REQUIREMENT 


Temperature 

Operating 

Storage 
Humidity 

Operating 

Non-Operating 


+59°F to +86°F 
-104°F to +122°F 

0% to 95% Relative Humidity 
0% to 95% (Non-Condensing) 



1. 6 VENDOR DOCUMENTATION 

Table 1-5 contains the applicable documentation required to maintain the Novoview Visual 
System. 

1.7 SOFTWARE PROGRAMS 

The software programs are contained on cassette tapes and are listed in table 1-6. 

1. 8 EQUIPMENT SUPPLIED 

Table 1-7 lists the equipment supplied. 
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Table 1-5. Vendor Maintenance Manuals Supplied 



l, : 

TITLE 


PART NUMBER 


MANUFACTURER 


Novoview 6000 Image 


901023-002 


Evans & Sutherland Computer Corp. 


LjeneidLor 62; uispiay iviciriucti 






Novoview RSM Software 


908000-001 


Evans & Sutherland Computer Corp. 


Novoview 6000/RSM 


901023-001 


Evans & Sutherland Computer Corp. 


System Drawings 






Manual, CM325, Color 


901019-100 


Kratos Display Division 


Graphics CRT Monitor 






Maintenance Manual System 


TI 943012-9701 


Texas Instruments Incorporated 


Description 






Maintenance Manual Arithmetic 


TI 9(50099-9702 


Texas Instruments Incorporated 


Unit & Control Console 






Maintenance Manual Memory, 


TI 943012-9702 


Texas Instruments Incorporated 


Memory Controller & Direct 






Memory Access Channel (DMAC) 






Maintenance Manual Power 


TI 942773-9703 


Texas Instruments Incorporated 


Supply 






Maintenance Manual Parts 


TI 943012-9703 


Texas Instruments Incorporated 


List & Assy. Dwg. 






Maintenance Manual Electrical 


TI 943012-9704 


Texas Instruments Incorporated 


Drawings 






Maintenance Manual Load, 


TI 943012-9705 


Texas Instruments Incorporated 


Pin & Wire List 






Maintenance Manual Logic 


TI 943012-9706 


Texas Instruments Incorporated 


Documentation List 






Assembly Language 


TI 943013-9701 


Texas Instruments Incorporated 


Programmer's Ref. Manual 






CPU Performance Assurance 


TI 961961-9770 


Texas Instruments Incorporated 


Test 






Assembly Language 


TI 961961-9734 


Texas Instruments Incorporated 


Input/ Output 






Communications Module 


TI 966643-9701 


Texas Instruments Incorporated 


User's Manual 






Terminal User's Guide 


TI 943010-9701 


Texas Instruments Incorporated 


Engineering Data 






Input/Output Data Module 


TI 965956-9701 


Texas Instruments Incorporated 


User's Manual 
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Table 1-5. Vendor Maintenance Manuals Supplied (continued) 



TITLE 


PART NUMBER 


MANUFACTURER 


Direct Memory Access 
Channel Manual 

733 ASR/KSR Operating 
Instructions 

733 ASR/KSR Maintenance 
Manual 


TI 966312-9701 
TI 959227-9701 
TI 960129-9701 


Texas Instruments Incorporated 
Texas Instruments Incorporated 
Texas Instruments Incorporated 
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Table 1-6. Software Programs Supplied 



PROGRAM 


PART NUMBER 


MANUFACTURER 


NOVOFLY 


901021-001 


Evans & Sutherland Computer Corp. 


STREDT 


901021-002 


Evans & Sutherland Computer Corp. 


NOVOTEST 


901021-003 


Evans & Sutherland Computer Corp. 


TESTPAT 


901021-004 


Evans & Sutherland Computer Corp. 


CPU PAT 


901021-005 


Evans & Sutherland Computer Coip . 


733 PDT 


901021-006 


Evans & Sutherland Computer Corp. 



Table 1-7. Equipment Supplied 



EQUIPMENT 


PART NUMBER 


MANUFACTURER 


Novoview Cabinet \ 


101000-045 


Evans & Sutherland Computer Corp. 


Back Panel 


153101-100 


Evans & Sutherland Computer Corp. 


Novoview Computer 


943852-0003 


Texas Instruments Incorporated 


Power Supply 


153131-100 


Evans & Sutherland Computer Corp. 


Power Control 


153132-100 


Evans & Sutherland Computer Corp. 


Data Terminal ASR 733 


973955-001 


Texas Instruments Incorporated 


Display Monitor 


CM325 


Kratos 


Mechanical Assembly 


1100-0014 


Redifon Simulation Incorporated 


Beam Splitters 


800215 


Redifon Simulation Incorporated 


Collimating Mirror 


800214 


Redifon Simulation Incorporated 
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SECTION II 



INSTALLATION 



2.1 INTRODUCTION 

The initial installation of the Novoview Visual System will be accomplished by an installation 
team from Redifon Electronics. This section of the manual contains installation procedures 
for components of the Novoview Visual System. 

2.2 PACKAGING 

The Novoview System is shipped in several containers as follows: 

1 Box for each Display CRT Unit 

1 Box for each Display Drive Unit 

1 Box TI 980A Computer 

1 Box 733 ASR Terminal 

1 Box Novoview Cabinet 

1 Box Cables and miscellaneous hardware 

1 Box for each Collimating Mirror 

1 Box for each Beam Splitter 




Handle each unit carefully when removing it from the shipping containers. 
Use special caution not to damage the neck or face of the CRT's and the 
surfaces of the collimating mirrors and beam splitters. 



2.3 VISUAL INSPECTION 

Inspect equipment after unpacking for damage that may have occured during transit. Check 
that there are no loose or broken knobs, bent or broken panel connectors, and no dents or 
scratches on the panel surfaces, specifically, the equipment should be visually inspected 
for the following items before placing it in operation: 

a. Inspect the cathode ray tube for any evidence of damage and that it is firmly mounted. 

b. Check to see that all tubes and interconnecting cables in the displays are firmly seated. 

c. Check for loose or damaged components. 

d. Check all printed circuit boards for proper seating in connectors. 

e. Inspect mirrors and beam splitters for defects. 
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2.4 INSTALLATION 



For installation of Display Processor, Data Terminal, and Novoview Computer refer to 
Novoview 6000/RSM Image Generator & Display Manual No. 901023-002, Appendix A. 



2. 4. 1 Required Tools and Test Equipment 

Table 2-1 contains a list of tools and test equipment necessary for installing the Novoview 
Visual System. 



2. 4. 2 Novoview Computer Installation 



Follow installation instructions in T.I. Manual 961961-9770. 



2. 4. 3 CRT Installation 



Observe the following instructions when removing and installing the CRT. 



WARNING 



Extreme care must be taken when removing and replacing CRT. Glass 
envelope under pressure and personal injury may result if dropped. 
When installing CRT, ensure scope mounting bracket adjustable nuts 
on simulator fuselage are extended preventing the face of the CRT 
damaging the beam splitter. 



a. Disconnect cooling fan cable. 

b. Unscrew bolts and remove aluminum CRT cover. 

c. Remove four nuts holding CRT support bracket. 

d. Remove steel flat washer and insulating nylon washer off four bolts. 

e. Disconnect cables to CRT. 

f . Lift CRT straight up and place on work bench. 

g. Remove six socket head cap screws from each CRT support bracket making note of which 
hole pattern has been used. 

Install new CRT as follows: 

a. Place CRT brackets on new CRT using same hole pattern. 

b. Extend bolts fully on frame where CRT support bracket is mounted. This ensures 
enough clearance between the new CRT and the beam splitter. 

c. Lower CRT on four bolts and reset bolts to where there is a 1/8 inch clearance between 
CRT and beam splitter. 

d. Replace insulating nylon washer and steel flat washer. 

e. Replace four nuts holding CRT support bracket. 

f. Replace aluminum cover over CRT and replace bolts. 

g. Connect cooling fan cable. 

CAUTION 



Check fan operation. Operation of CRT without fan may overheat CRT and 
damage to equipment may occur. 
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Table 2-1. Special Tools and Test Equipment 



TFST FOTTTP MFNT 


p APT NTTTVTRF"R ! 




JliXLcnULcl JDOcil Q ^IVloJTlQiyj 


/ Oy-X (JAciV. JD) 


i exas instruments incorporated 


ijjXtenaer Boara (i/o, DMA) 


Zzbool -UU1 


Texas Instruments Incorporated 


rjXienaer r>oara 
(Power Supply) 


99£ Q EQ A A 1 


Texas Instruments Incorporated 


Extender Cable (AUj, AU 2 ) 


966381-1 


Texas Instruments Incorporated 


Oscilloscope 


475 or equivalent 


Tektronix 


Probe 




Tektronix 


H. V. Probe for Oscilloscope 






Multimeter 


Mdl. 245 or equiv. 


Data Precision 


Voltage Multiplier to 30 KV 


V-30 or equiv. 


Data Precision 


Wire Wrap Gun 


14R-2F or equiv. 


Gardner & Denver 


Bit for Wire Wrap Gun 


26263 


Gardner & Denver 


Bit for Wire Wrap Gun 


519936 


Gardner & Denver 


Sleeve for Wire Wrap Gun 


18840 


Gardner & Denver 


Sleeve for Wire Wrap Gun 


507100 


Gardner & Denver 


Hand Unwrap Tool 


A31478 


Gardner & Denver 


Hand Unwrap Tool (Mini) 


505084 


Gardner & Denver 


Photometer 


51 or equiv. 


Hagner 



( 



2. 4. 4 Optics Installation 



Observe the following procedures when removing and installing the collimating mirror and 
beam splitters. Soft cotton type gloves must be worn while handling any part of the optics. 
This task requires the use of three men. 



( 
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a. Remove front face of light tight hood, 

b. Remove retaining latches of collimating mirror and swing mirror open on hinges. 

!; CAUTION <\ 

Extreme care must be taken in handling mirror and beam splitter to avoid 
bringing anything in contact with the surfaces, i. e. fingers touching the 
surface or sharp objects falling from pockets. This will damage the mirror 
and beam splitters. 

c. While two men firmly support collimating mirror, the third man removes hinge pins, 

d. Handling from the back side only, lower collimating mirror. Store face up in safe area. 
Cover mirror with tissue paper or equivalent. 

The beam splitter is now accessible and is removed as follows: 

a. Remove outside beam splitter stops. 

b. Remove outside. 

c. Loosen nuts on center post of beam splitter retainer. This allows beam splitter to be 
slid outward. 

d. Slightly lift outward side of beam splitter and with two men supporting beam splitter at 
inboard and outboard, move beam splitter outward enough to clear center post. 

e. Move beam splitter carefully forward and downward avoiding contact with CRT. If 
necessary to avoid contact, loosen and move CRT forward to increase clearance between 
the beam splitter and the CRT. " Scribe marks on box structure before moving CRT 
allowing CRT to be adjusted back to its original position. 

Install beam splitter as follows: 

a. Hold beam splitter with treated (reflective) surface facing up. Slide beam splitter on 
guide of structure. 

b. Move beam splitter carefully upward avoiding contact with CRT. 

c. Tighten the nuts on center post of beam splitter retainer. 

d. Replace outside adjustable retaining bar. 

e. Replace outside beam splitter stops. 

f . Move CRT to its original position observing the scribed marks and tighten. 

The beam splitter is now installed. Install collimating mirror as follows: 

a. Remove cover from mirror and, handling from the back side only, place mirror on 
hinges and replace hinge pins. 

b. Swing mirror to closed position and tighten retaining latches. 

c. Replace front face of light tight hood. 
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section xn 



OPERATION 



3.1 INTRODUCTION 

This section of the manual contains instructions necessary for the operation of the Novoview 
Visual System. Included in this section are turn-on procedures, instructions for the use of 
controls and indicators, preoperational checks, operational procedure, and turnoff 
procedures. 

3.2 CONTROLS AND INDICATORS 

3.2.1 Visual Control Panel 

Table 3-1 contains the function of the controls and indicators for the Novoview Control Panel 
(Figure 3-1), 

3.2.2 Novoview Computer 

Refer to Model 980 Computer Maintenance Manual number 960899-9702, paragraph 2-3 for 
the function of the controls and indicators for the Novoview Computer. 

3.2.3 Data Terminal 

Refer to Model 980 Computer Terminal User's Guide Model 733 ASR/KSR Data Terminal, 
Section HI for the function of the controls and indicators for the Data Terminal. 

3.2.4 Novoview Image Generator 

Refer to Novoview Image Generator & Display Manual 901023-002 for the function of the 
controls and indicators for the Novoview Image Generator. 
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Table 3-1. Visual Control Panel Controls and Indicators 



REF 
DES 


CONTROL OR 
INDICATOR 


FUNCTION 


1 


ACTIVATE Switch/Indicator 


Switch operation illuminates runway or taxi 
lights. Indicator is white when off and red 
when on. 


2 


BRIGHTNESS HORIZON 
Digit Switch 


Controls brightness of horizon between low 
and full brilliance in three discrete steps, 
plus an off position. The intermediate 
brightness levels are adjusted between low 
nnH full brilliance ransre. 


3 


BRIGHTNESS APPROACH 
Digit Switch 


Controls brightness of approach lights 
between low and full brilliance in five 
discrete steps, plus an off position. The 
intermediate brightness levels are adjusted 

Vmfurnon lr*w onH fill! hri'11 IPrifP rQncrp 


4 


BRIGHTNESS RUNWAY 
Digit Switch 


Controls brightness of runway lights 
between low and full brilliance in five 
discrete steps, plus an off position. The 
intermediate brightness levels are adjusted 

Kof\s/ppn Inw pnrl full Hrill i 3 np,f} ranP'fi 


5 


BRIGHTNESS STROBE 
Digit Switch 


Controls brightness of strobe lights between 
low and full brilliance in five discrete steps, 
plus an off position. The intermediate 
brightness levels are adjusted between low 

dJlU. 1U.11 UJL llllo.liL-'C; iculgC, 


i 6 


BRIGHTNESS TAXI 
Digit Switch 


Controls brightness of taxi lights between 
low and full brilliance in five discrete steps, 
nlus an off do sit ion. The intermediate 
brightness levels are adjusted between low 
and full brilliance range. 


7 


TAXI SELECT 
Digit Switch 


Selects taxi lights for the purpose of setting 
intensities as predetermined by the Host 
Computer. This is a special feature. 


8 


RUNWAY SELECT 
Digit Switch 


Selects runway lights for the purpose of 
setting intensities. 
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Table 3-1. Visual Control Panel Controls and Indicators 



REF 


CONTROL OR 
UN DIC A 1 UK 


FUNCTION 


9 


TAXI MAT 
Switch/Indicator 


Selects taxiway surface for the purpose of 
taxiing to predetermined areas as selected 
by the Host Computer. This is a special 

feature. Indicator white when off and 
amber when on. 


10 


I/P Switch/Indicator 


I/P selects the initial position of aircraft 
predetermined by the Host Computer. 
Indicator white when off and amber when on. 


11 


LIGHT CONTROL REILS 
.b bwi ten/ Indicator 


Switch operation illuminates Runway End 
Identification Lighting System (REILS) on 
display. Indicator white when off and 
amber when on. 


12 


LIGHT CONTROL VASI 
Sw itch/ Indi cator 


Switch operation illuminates Visual 
Approach Slope Indicator (VASI) on display. 
Indicator white when off and amber when on. 


13 


ENVIRONMENT VISIBILITY 
MILES Digit Switch 


Visibility in miles is set in increments of 
one mile to a maximum of 495 miles. 


1 A 

14 


ENVIRONMENT RVR 
FEET X 100 Digit Siwtch 


Runway Visibility Range (RVR) is set in 
increments of 100 feet to a maximum of 
9, 900 feet. 


15 


ENVIRONMENT CEILING 
FEET X 10 Digit Switch 


This control sets the cloud base between 
ground level and 9,990 feet in increments 
of 10 feet. 


; 16 


ENVIRONMENT CLOUDTOP 
FEET X 1000 Digit Switch 


This control sets the cloudtop between sea 
level and 19, 000 feet in increments of 1,000 
feet. Selection of cloudtop equal to or less 
than cloud base implements clear sky. A 
horizon glow is visible when aircraft 
breaks out of cloudtop. 


17 


DISPLAY SYSTEM 
ENABLED/OFF Switch/ 
Indicator 


Switch controls display on/off status. 
Indicator white when off and green when on. 



Table 3-1. Visual Control Panel Controls and Indicators 



REF 


CONTROL OR 


FUNCTION 


DES 


INDICATOR 




18 


AIRPORT SELECT 


Controls manual pre-select of an airport 




Digit Switch 


model to be made. 


19 


AIRPORT SELECT INSERT 


Controls loading of preselected airport. 




Swit c h/lndi c at o r 


Indicator green until depressed, then turns 






red and display goes blank for approx. 90 






seconds. Then airport model is displayed 






and switch/indicator changes from green 






to red. 
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Figure 3-1. Visual Control Panel Controls and Indicators 



3.3 SYSTEM POWER 

The system power is controlled by two illuminated push-button switches on the top panel of 
the Novoview rack, designated ON and OFF. The OFF switch is illuminated if the system is 
connected to primary power and the main circuit breaker on the AC Power Control Panel in 
the rear of the Novoview rack is ON. 

Note 

If the main power should be interrupted for any reason, the equipment 
will go to and remain in the OFF state. 

The AC Power Control Panel has individual circuit breakers for each display and indicating 
fuses in the lines to other units. If power is to be removed from the equipment for servicing 
the main power circuit breaker should be turned off. 
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Remove power to the Novoview Computer by setting S3 AC POWER 
50/60Hz ON/OFF switch on the rear of the Novoview Computer Chassis 
to OFF. This removes power to the Novoview Computer only. The Data 
Terminal contains its own power switch. The BATTERY ON/OFF switch 
SI enables power to the memory boards in the computer. Ensure 
BATTERY ON/OFF switch set to ON while in normal operation because if 
ac power is interrupted for any reason, battery power maintains the 
memory in the Novoview Computer. Set switch SI to OFF if removing 
memory board. Failure to do this will damage circuit board. 

3.4 PREPARATION FOR USE 

The following procedures enable the system to be initialized and placed in a ready mode of 
operation. 

3.4.1 Data Terminal Switches 

Set switches on the Data Terminal as follows: 

a. POWER - ON 

b. ON LINE/OFF - ONLINE 

c. TAPE FORMAT - CONT 

d. KEYBOARD - LINE 

e. PLAYBACK - LINE 

f. RECORD - LINE 



Hole 

Should Data Terminal not operate after setting switches in the above 
procedures, refer to operating procedures in the Novoview Image 
Generator & Display Manual 901023-002, 

3.5 PROGRAM LOADING 

All system programs are on cassette tapes which are loaded by means of the Data Terminal. 
Detailed descriptions of the operation of the Novoview computer panel and the Data Terminal 
are given in the TI Maintenance Manual (Volume 1) 943012-9701, and in the Data Terminal 
Manual 959227-9701. A brief operating procedure is given. 

To place a cassette tape in a drive, open the door and insert the tape (label outward and tape 
uppermost) carefully, exerting a slight downward pressure against the springs. The door 
may be closed easily if the cassette is properly positioned, 

a. Set cassette drive #1 (left hand cassette drive) to PLAYBACK (center rocker switch 
down). Observe PLAYBACK indicator illuminates. 
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b. Place cassette cartridge containing required program (e.g. NOVOFLY) in cassette 
drive #1. 

c. Press REWIND. Wait for tape to stop (may already be rewound), END light illuminates. 

d. Press LOAD switch. Wait for END light to extinguish and READY light to illuminate, 

'3.5.1 Novoview Computer Operati on 
Set the Novoview Computer as follows: 

a. Set MODE RUN switch to HALT. 

b. Press RESET. 

c. Set register display entry switches to 0006. 

d. Press PC switch to ENTER. 

e. Set MODE switch to RUN. 

f. Press LOAD switch. Wait for IDLE light to illuminate (about seven seconds). This 
enters the program loader from beginning of tape. The Novoview Computer will idle 
with Hex 8 A in the display lights. 

g. Press START switch. Wait for IDLE light to illuminate indicating that program has been 
loaded. The Novoview Computer will idle with Hex 8D in the display lights for a correct 
load. 

The system is now ready to execute the program which has just been loaded. In order to 
execute press START. 



:: caution | 

Rewind tapes as soon as they are loaded. Never remove a tape which has 
not been rewound. Never turn off power to the Data Terminal unless any 
tapes that are in it are rewound. Contamination of the tape surface or 
power transients can destroy a tape. All system tapes are write-protected 
by having the red tab on the cartridge toward the middle of the cartridge. 
If the cassette drive is in the RECORD mode, it will be impossible to 
complete step d, paragraph 3.4.1. 
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SECTION IV 



THEORY OF OPERATION 



4.1 INTRODUCTION 

This section of the manual provides theory of operation of the Novoview Visual System. 

4.2 NOVOVIEW SYSTEM 

The Novoview System provides the pilot with a realistic presentation of an airport and sur- 
rounding area lighting that responds to aircraft maneuvers in real time. This is accomplished 
using mathematical data stored on magnetic tape defining the locations of the lights that make 
up the airport model and mathematical data from the Host Computer that defines the aircraft 
attitude position with respect to the airport. The Novoview System is normally in an on-line, 
real-time mode by execution of the Novofly program. Its operation is controlled by operator 
intervention, by SENSE switch operation, Data Terminal inputs, or inputs from the Visual 1 
Control Panel. When the system is not being used for simulation, it can be used to run a 
number of stand-alone programs. In this mode, it is used to create new models, edit exist-' 
ing models, examine models for correctness, and to run various maintenance programs for 
verification system performance, display calibration, and performing detailed diagnostic 
procedures on the Image Generator. 

4.3 NOVOVIEW SYSTEM COMPONENTS 

The Novoview system is comprised of seven functional units. A discussion of these units are 
given in the subsequent paragraphs. 

4.3.1 Visual Control Panel 

The Visual Control Panel allows the instructor pilot to control the selection of a model, 
cloud and visibility parameter, brightness levels of certain lights, and on/off control of 
other lights by means of switch operation. The actual switch configuration is defined in 
Section III. 

4. 3. 2 Buffered Interface Unit 

The Buffered Interface Unit (BIU) interfaces the Host Computer and the Novoview Computer. 
The aircraft position and control information is transferred from the Host Computer to the 
BIU as a block of words and stored in the BIU memory. Data that is used to define aircraft 
position and attitude and instructor inputs from the Visual Control Panel is transferred from 
the Host Computer to the BIU in data blocks by the visual interface program. When a transfer 
of a data block is complete, the BIU logic generates an interrupt to the Novoview Computer 
and the Novofly software controls the transfer of the data, one word at a time, into the 
Novoview Computer memory. Refer to Volume 6 for a detailed description of the BIU. 
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Note 



The above mentioned programs are "stand alone" programs and do not 
run under the control of an "executive" or "supervisor" program. 

4.3.3 The Novoflv Program 

The Novofly program is used to load the model data from tape into memory, accepts the host 
computer input blocks, carries out computations using the data from both and edits the results 
of the computations to the output format required by the display processor. 

The data output to the display processor defines: 

a. Aircraft position (relative to model origin) 

b. The position of the first light of each string (relative to model origin) and the string 
characteristics (color, brightness, etc. ). A light string is a linear array of lights 

p , having the same spacing and characteristics. 

c. l,,'The spacing between lights for each string. 

d. " * A constant used to modify the assigned brightness of each light according to instructor 

defined visibility and cloud conditions. 

e. A set of values used in the display processor hardware to determine in which view a 
light will be displayed - front, left or right window. , ... i 

f A set of values used in the display processor hardware to achieve rotation of the final 
display according the aircraft attitude and the view (front, left, or right) where the lights 
will be seen. 

g. The.special parameters used to produce the raster strings - runway surface, runway 
markings and horizon. 

4. 3. 4 Data Terminal 

The data terminal (ASR 733) is a teletypewriter/tape cassette device that is used for program 
and model loading. It is also used for operator control or data inputs to the Novoview 
computer during the execution of all stand alone programs with the exception of TESTPAT. 

4.3.5 Display Processor 

The Display Processor hardware functionally performs a number of operations: 

a. Calculates the vector from pilots eye to each light. 

b. Normalizes the light position values in order to generate the appropriate deflection at 
the display plane. 

c. Updates the position from light to light within a string. 

d. Determines in which view the light would appear. 

e. Selects the appropriate rotation matrice according to the field of view and modifies 
deflection according to the values in the selected matrix. 

f Modifies the brightness of each light according to input visibility, cloud, range and type 
of light. The latter modification is special to runway lighting to prevent a brightness 
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build up at the distant end of the runway due to perspective. 

g. Carries out a perspective division to present a realistic display. 

h. Generates a color select output to the display system. 

i. Carries out the conversion from digital values of deflection and intensity to the analog 
form required by the display. 

h Delays the b right-up of the display according to the amount of deflection necessary for 
each light. The analog part of the display processor contains a number of adjustments 
which effects the final output to the display. 

4.3.6 CRT Display 

The CRT Display has identical but separate X and Y axis deflection amplifiers. The low 
voltage power supplies are also identical, but electronically and mechanically separate for 
isolation between the two deflection systems. Because the CRT Display is a beam penetration 
type color monitor, the CRT anode voltage is changed to different values to select correspond- 
ingly different colors. As a consequence, the deflection circuit gains, the video grid control, 
and the focus voltage are also changed automatically by the inputs of the Display Processor to 
different values to maintain the deflection sensitivity, relative video intensity, and focixs 
constant for different colors. 

4.3.7 Optics 

Light rays emitted from the CRT strike the semireflective beam splitter and are directed 
into the collimating mirror. The rays are reflected by the collimating mirror to pass through 
the beam splitter. The CRT is arranged so that the effective distance (taking into account 
the beam splitter) between the face of the CRT and the surface of the collimating mirror is 
approximately equal to the focal length of the collimating mirror (R 2 Figure 4-2). 
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Figure 4-1. Side View of Optics 



If the point source of light (A) is considered, the ray of light that leaves (A) parallel to the 
CRT axis passes through the focal point (F) of the collimating mirror after reflection at point 
X and arriving at the pilot 1 s eye (E), It can be seen that the other rays of light leaving point 
A are not parallel to the CRT but are parallel to X-E after reflection by the collimating 
mirror. 

Wherever the pilot T s eye is positioned (E, Ep Eg) within the limits defined by the recom- 
mended viewing volume, his eye registers exactly the same view of the image of point A in 
the collimating mirror because the light rays arriving at the eye from point A are parallel 
and form the same angle with a horizontal axis. Since the pilot r s range-finding ability with 
binocular vision uses the strain energy expended by his eye muscles in converging the line 
of sight of each eye to evaluate distance, and as the rays arriving at each eye from point A are 
parallel, his eye muscles are. relaxed and the pilot assumes that point A is distant from him. 
This assumption, although incorrect, is further reinforced by the fact that the CRT displays 
scene that are generated in perspective by the Display Processor. 

4.4 COORDINATE SYSTEMS 

Refer to Section 5. 1 Novoview Image Generator & Display Manual 901023-002 for a detailed 
description of coordinate systems. 
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SECTION V 



MAINTENANCE 



5.1 INTRODUCTION 

This section of the manual contains or references instructions necessary for the maintenance 
for the Novoview Visual System. Included in this section are preventive maintenance pro- 
cedures, corrective maintenance, alignment, and troubleshooting procedures. 

5.2 MAINTENANCE CONCEPT 

The following paragraphs contain information and instructions to enable the technician to 
determine fault isolation to the circuit board level. 

5.3 PREVENTIVE MAINTENANCE — 

The Novoview Visual System is composed mostly of solid state integrated circuits. Periodic ^ 
maintenance, however, is needed to check the analog adjustments. When cleaning mirrors 
used in the Novoview System by methods usually employed on similar mirrors, the glass may 
become damaged. A safe method for general cleaning of the optics in the Novoview System is 
contained in paragraph 5. 3. 1. 1. 

Refer to table 5-1 for the list of publications when performing preventive maintenance pro- 
cedures. 



Table 5-1. Publications For Preventive Maintenance Procedures 



EQUIPMENT 


PUBLICATION 


CRT Display & Deflection Driver 


Novoview Image Generator & Display 
Manual Number 901023-002 


Novoview Computer 


Model 960B/980B Computer Maintenance 
Manual No. 942773-9703 


Data Terminal 


Silent 700 Electonic Data Terminals, 
Models 732/733 ASR/KSR Maintenance 
Manual No. 960129-9701 


Image Generator 


Novoview Image Generator & Display 
Manual Number 901023-002 
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5. 3, 1. Preventive Maintenance Schedule 



The Novoview Visual System is composed mostly of solid state digital and analog circuitry 
requiring no periodic maintenance. However, there are a few maintenance tasks which must 
be accomplished on a regular basis. Periodic inspections have been divided into four time 
intervals; daily, weekly, monthly, and quarterly as described below. At each inspection, all 
necessary adjustments to either the IP or the displays must be recorded in the system 
maintenance log. 

a. Daily. 

1. Clean cassette read/write heads on the Data Terminal. 

b. Weekly Inspection. 

1. Ensure cooling fans are operating properly on display driver, Novoview Computer, 
Data Terminal, and in the Novoview Cabinet. 

2. Cycle through all test patterns and make adjustments to color coincidence, fadeout 
brightness, focus or raster alignment as necessary. 

c. Monthly Inspection. In addition to the procedures followed in the weekly inspection, 
perform the following: 

1. Clean the filter on the main blower at the bottom of the Novoview Cabinet. 

2. Clean the filter screen at the rear of the Novoview Computer. 

3. Run NOVOTST diagnostic programs. 

d. Quarterly Inspection. The quarterly inspection is the major inspection and involves 
thorough checks on all system adjustments. 

1. Clean filters and tape heads as discussed in monthly inspection. 

2. Check operation of cooling fans. 

3. Ensure +5 and ±15 volt power supplies are within their proper limits (Refer to 
Appendix A of Novoview Image Generator & Display Manual No. 901023-002). 

4. Check timing of SYNC signal (Section 9. 3. 1 Novoview Image Generator & Display 
Manual No. 901023-002). 

5. Run NOVOTST diagnostics. 

6. Check remaining processor adjustments (Section 9. 3 Novoview Image Generator & 
Display Manual No. 901023-002). 

7. Check all display adjustments including high voltage settings, video signal input 
levels, clipping, etc (Section 9.4 Novoview Image Generator & Display Manual 
No. 901023-002). 

5. 3, 1. 1 Optics Cleaning . 

The following preventive maintenance procedure for cleaning the optics applies only to 
identifiable foreign matter resulting from normal handling and environmental conditions, 
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i. e. finger prints, atmospheric haze and dust. All other conditions should be handled on an 
individual basis and under advisement by Redifon Simulation Inc. The following materials 
are required for this procedure, 

a. Soft clean cloth 

b, Distilled water (70 - 85 F) 

Perform the following for cleaning the optics: 

a. Fold cloth for washing, rinsing, and drying to form a pad of sufficient thickness to 
minimize point contact pressures. 

b. Immerse washing cloth in water. 

c. Wring cloth so that water will not drip or run on mirror surface when light pressure is 
applied. 

d. Use straight, smooth strokes over entire area followed by light strokes in opposite 
direction by 90 degrees. Immerse washing cloth in distilled water as required. 

e. Use a clean cloth and repeat steps a through d. 

Do not allow water to dry on mirror surface because of water stains 
that may remain on surface of mirror. 

f. After rinsing, dry surface with a clean dry cloth using multi -directional strokes to 
remove drops of water. 

5.4 CORRECTIVE MAINTENANCE 

Refer to the applicable schematics and theory of operation for troubleshooting the Visual 
Control Panel and interface units. 
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SECTION VI 
DRAWING LIST 



6.1 INTRODUCTION 

This section contains a list of schematics, wiring and general assembly drawings for use with 
the Novo view Visual System. The Visual Control Panel and Buffered Interface Unit schematic 
are located in Volume 6. The general assembly drawings are located in Volume 7. 

Table 6-1 contains the drawing list for the Novoview System. 



Table 6-1. Drawing List 



TITLE 




Novoview Electronics Assembly 


1500-0-003 


Control Panel Assembly 


1 ri n-ooni 


Panel - Control 


Ul/UUuU 


Box - Control Panel 


500007 


Plate - Connector Mounting 


500008 

%J \J \J \J Ks w 


Wiring Diagram - Control Panel 


500011 


uircuii ±3oara Assemuiy - jrijJrix/40 interlace 


1530-0001 


Wire List, PDP11 Interface 


500012 


Logic Diagram - PDP11 Interface 


500013 


Cable Assembly PDP11/45 


1540-0001 


Wire List, PDPH/45 Cable Assembly 


500009 


Cable Assembly - 6 Conductor 


1540-0009 


Cable Assembly - Special Purpose 


1540-0003 


Wire List, Special Purpose Cable 


500024 


Cable Assembly - Special Purpose 


1540-0004 


Wire List, Special Purpose Cable 


500023 


Installation - Boost Transformer 


500001 


Installation - Dual Fast Forward Feature 


500002 


Installation ~ Output Protect Feature 


500003 


Wire List, Cockpit Interface, Unit 5 


500072 


Bracket, Mounting 


500052 


Assembly - Mechanical Visual Installation 


1100-0014 


Assembly - Forward Box 


1110-0009 


Frame - Novoview 


800147 


Collimating Mirror - Aluminum and Glass 


800214 


Beamsplitter 


800215 


Assembly - Driver 


1130-0005 through -0008 


Assembly - Monitor 


1140-0001/2 
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SECTION I 



GENERAL 



1.1 INTRODUCTION 

This manual includes information relevant to the operation of the Redifon Electronics 
Novoview System. 

1.2 SCOPE 

The scope of this manual is to provide maintenance personnel, instructor pilots, and 
modellers with information covering system operation. This manual is divided into four 
sections: Section I, General; Section II, Maintenance Personnel Operation; Section III, 
Instructor Pilot Operation; and Section IV, Novoview Modelling. 
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SECTION IX 



MAINTENANCE PERSONNEL OPERATION 



2.1 INTRODUCTION 

This section contains information to enable personnel to ready the Novovi<3w System for the 
instructor pilot. Included are instructions for bringing up power, loading programs and 
models, tape duplication, type operation, and sense switch options. 

2.2 POWER UP 

Normally, system power is controlled by two illuminated push-button switches (POWER ON/ 
OFF) located on the front panel above the Novo view Computer in the Novo view cabinet. The 
following procedures are performed after a complete power shut down: 

a. Set MAIN POWER circuit breaker on AC Power Control Panel to ON. Observe POWER 
ON indicator illuminates. 

b. Observe AVAILABLE indicator on AC Power Control Panel is illuminated. 

c. Set applicable DISPLAY circuit breaker to ON and observe POWER indicator illuminates. 
cL Press POWER ON indicator switch on the front top panel of the Novo view cabinet. 

Observe ON indicator illuminates. * ■ 

2.2.1 Data Terminal Switches 

Set switches on the Data Terminal as follows: 

a. POWER-ON 

b. ON LINE/OFF ~ ONLINE 
c TAPE FORMAT - CONT 

d. KEYBOARD - LINE 

e. PLAYBACK - LINE 

f. RECORD - LINE 

Note 

Should Data Terminal not operate after setting switches in the above 
procedures, refer to operating procedures in Novoview Image 
Generator and Display Manual 90io23-002, 

2.3 PROGRAM LOADING 

All system programs are on cassette tapes which are loaded by means of the Data Terminal. 
To place a cassette tape in a drive, open the door and insert the tape (label outward and tape 
uppermost) carefully, exerting a slight downward pressure against the springs. The door 
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may be closed easily if the cassette is properly positioned. The left-hand cassette drive is 
referred to as Drive #1 and the right-hand drive as Drive #2. 

a. Set cassette Drive #1 to playback (center rocker switch down). Observe PLAYBACK 
indicator illuminates. 

b. Place cassette cartridge containing required program (e.g. NOVOFLY) in cassette 
Drive #1. 

c. Press Rewind. Wait for tape to stop (may already be rewound). END light illuminates. 

d. Press LOAD switch. Wait for END light to extinguish and READY light to illuminate. 

2.3.1 Novoview Computer Operation 

Unless otherwise specified, set the Novoview Computer as follows: 

a. Set MODE RUN switch to HALT. 

b. Press RESET 

c. Set register display entry switches to 0006 

d. Press PC switch to ENTER 

e. Set MODE switch to RUN 

f. Press LOAD switch. Wait for IDLE light to illuminate (about seven seconds). This 
enters the program loader from beginning of tape. The Novoview Computer will idle 
with Hex 8A in the display lights. 

g. Press START switch. Wait for IDLE light to illuminate indicating that program has 
been loaded. The Novoview Computer will idle with Hex 8D in the display lights for a 
correct load. 

h. Set MODE RUN switch to HALT 

i. Set register display entry switches to 2FFF. 
j. Press E switch to ENTER 

k. Set register display entry switches to 008C 
1. Press PC switch to ENTER 
m. Set MODE switch to RUN 

n. Press START switch. Wait for IDLE light to illuminate indicating that program has 

been loaded. The Novoview Comuter will idle with Hex 8D in the display lights, 
o. Rewind and remove cassette 
p. Place the correct model cassette in Drive #2 
q. Press START switch 

i: CAUTION >\ 

Rewind tapes as soon as they are loaded. Never remove a tape which has 
not been rewound. Never .turn off power to the Data Terminal unless tapes 
that are in it are rewound. Contamination of the tape surface or power 
transients can destroy a tape. All system tapes are write -protected by 
having the red tab on the cartridge toward the middle of the cartridge. If 
the cassette drive is in the RECORD mode, it will be impossible to 
complete step d, paragraph 2. 2. 1. 



2-2 



2. 4 NOVOFLY OPERATION 



NOVOFLY is the real-time operating program. It is a stand-alone program that provides, in 
addition to its normal simulation functions, aids for model debugging; capability for locally- 
controlled maneuvering and model selection; and a keyboard routine to examine and enter 
data. 

The program is loaded by the procedure outlined in paragraph 2. 3. Set Novo view Computer 
SENSE switch 2 in the up position and the remaining SENSE switches in the down position. 
When the program has finished loading, depress START switch and the program will begin 
operation in the utility Type toutine. Place a model tape in Cassette Drive #2. 

2.5 MODEL LOADING 

When a search is initiated for a model, either by local entry from the Type program or by 
command from the Visual Control Panel via the Host Computer, the program begins a 
search. The cassette tape goes into a fast forward mode to minimize search time until the 
selected model is located. When the model is located, it is loaded and the tape rewinds. 

2.6 TYPE ROUTINE 

The type routine accepts inputs from the keyboard and provides a variety of utility functions. 
All keyboard entries 0 through 9 and A through F are interpreted as hexadecimal data. 
Certain other characters are interpreted as commands. All data inputs are placed in a 
register called DAT which can hold four characters. DAT is initially zero and new entries 
are added to form a right -justified word. The most recent four characters are retained so 
if a mistake is made, continue typing until the last four entries are correct. 

The following is an explanation of the command codes accepted by the program. 

G - find and load the model whose two-decimal-digit name is in DAT. For example, 

typing 02G will initiate search for model 2. 
L - transfer DAT to a starting address register AD1. Clear DAT* 
O - type out contents of memory locations from AD1 to DAT. 'if DAT is less than ADl, 

only one location is read. For example, 1000L100DO will result in a 14-word dump 

from hex 1000. 1000LO will output location 1000 only (DAT was set to zero by L and 

no further data was entered). 
M - place contents of DAT into MODE register. MODE is used for local maneuvering and 

determines the variable to be changed by means of a SENSE switch. 
P - initiates a dump of aircraft variables relative to the model origin. The output is X, 

Y, and Z (decimal, feet), and H, P, and R (degrees), in that order. 
T - transfer to the address given by DAT. 1800T will transfer the program to the start 

of the Type program. T alone will begin execution at location zero (the start point 

for NOVOFLY). 

CR - a carriage return will cause the contents of DAT to be loaded into the location 

specified by ADl, and ADl is incremented. For example, 1000F(CR) loads 000F 
into 1000. If this were followed by 12349(CR), 1234 would be deposited into 1001. 
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Note 



The type routine can be, restarted at location 180, in which case all 
registers will be initialized to zero, CR enters data into memory. 
If CR is depressed inadvertently, try to find which location was 
destroyed (most likely location zero). 

2.7 SENSE SWITCH OPTIONS 

The four program SENSE Switches (SSW), control certain NOVOFLY options. SSW1 up will 
stop execution of the main picture -generation program of NOVOFLY and transfer control to 
Type. Momentary operation is sufficient to effect the transfer. 

SSW2 up causes the Novofly program to ignore transfer of data from the Host computer and 
stops movement of the scene being displayed in the configuration represented by the last 
data transfer. This enables local control through the use of SENSE switches 3 and 4 
described below. 

SSW3 and SSW4 are used to locally control visibility and aircraft parameters without the 
Host computer inputs. 

SSW3 determines the sign of the intended change (down is +, up is ~). SSW4 causes the 
increment to be added each frame, down stops the increment. The number entered into the 
MODE register determines which quantity is to be changed: 



MODE 


QUANTITY 


0 


Visibility 


1 


Heading 


2 


Pitch 


3 


Roll 


4 


X 


5 


Y 


6 


Z 


7 


Aircraft Axis 



The following sequence would be used to increase heading angle and decrease altitude: 

a. Transfer to Type. 

b. Enter 1MT to set mode 1 and return to main program. 
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c. Set SSW3 down and SSW4 up long enough to get the desired heading change. Use SSW1 to 
transfer to Type. 

d. Enter 6MT to get into Mode 6. 

e. Set SSW3 up and activate SSW4 until desired altitude is established. 



The aircraft position/attitude can be determined by entering f P f 
while in the type routine to obtain a printout of aircraft variables. 

2.8 TAPE DUPLICATION 

Cassette tapes may be copied at high speed for making back-up tapes. It is recommended 
that copies of program and model tapes be made against the possibility that an original tape 
is damaged. Duplication requires the following steps. 

a. Set PLAYBACK and RECORD switches on lower row of ASR panel to LOCAL. 

b. Set KEYBOARD and PRINTER switches on lower row of ASR panel to OFF. 

c. Lift keyboard cover of Data Terminal and J set ADC switch (upper left area) to OFF. 

d. Insert the source (original) tape into CASSETTE 1 transport. 

e. Set RECORD CONTROL switch to OFF. 

f. Press CASSETTE 1 REWIND 

g. When END light illuminates, press LOAD/FF. Observe READY lamp illuminates after 
a few seconds. 

h. Insert the copy tape into CASSETTE 2 transport. 

i. Press CASSETTE 2 REWIND. 

j. When END lamp illuminates, press LOAD/FF. 

k. Set CASSETTE 1 to PLAYBACK; CASSETTE 2 will be in record. 

L Press RECORD CONTROL/ON switch and observe ON lamp illuminates. 

m. Set TAPE FORMAT switch to CONT. 

n. Press CONT START switch to begin high speed tape duplication. Data is transmitted 

from CASSETTE 1 to CASSETTE 2 until END lamp illuminates, 
o. When END lamp illuminates, press CONT STOP switch. 

p. Press CASSETTE 1 REWIND switch and CASSETTE 2 REWIND switch. Remove cassette 
tapes when rewinding has completed. 

Note 

To stop duplication process at any time, press CONT STOP switch. 
Check newly duplicated tapes by loading and operating them. 

q. Lift keyboard cover of Data Terminal and set ADC switch to ON. 
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SECTION III 
VISUAL CONTROL PANEL OPERATION 



3,1 INTRODUCTION 

The following paragraphs describe the operation of thb Visual Control Panel by the instructor 
pilot. The Visual Control Panel becomes operational after the appropriate model has been 
loaded per instructions in paragraph 2. 3. Figure 3-1 is a pictorial representation of the 
Visual Control Panel. 



NOVOVIEW CONTROL 



ENVIRONMENT 



VISIBILITY 
MILES 



RVR 
FEET X 100 



CEILING 
FEETX 10 



CLOUDTOP 
FEET X 1000 



LIGHT CONTROL - 



BRIGHTNESS - 



HORIZON 



APPROACH RUNWAY STROBE TAXI 



RUNWAY 
SELECT 



TAXI 
SELECT 



ACTIVATE 




REILS 





DISPLAY CONTROL- 



- AIRPORT SELECT 



DISPLAY 
SYSTEM 



INSERT 



ENABLED 



OFF 



Figure 3-1. Visual Control Panel 



a. Press DISPLAY SYSTEM ENABLE/OFF switch/indicator and observe indicator changes 
from white to green. 

b. Select the desired airport by turning the thumbwheel AIRPORT SELECT digit switch. 
Refer to table 3-1 for locations. 

c. Press AIRPORT SELECT INSERT switch/indicator and observe AIRPORT SELECT 
INSERT switch/indicator changes from green to red and display is blanked. Wait 
approximately 90 seconds for the computer to search for the correct airport model 
then observe airport model is displayed. If there is no apparent display, call radio 
aids for a position reset because the aircraft may be positioned somewhere other than 
the start of the runway. 



To call up another mode, set AIRPORT SELECT digit switch to the desired model 
number (Table 3-1), and observe display has not changed. Press AIRPORT SELECT 
INSERT switch/indicator and observe the same indications as in step c. 
d. The following procedures contain operating instructions of the LIGHT CONTROL area: 

1. Set LIGHT CONTROL HORIZON digit switch to control the brightness of the horizon 
on the display. The Horizon can be controlled between low and full brilliance in 
five discrete steps plus an off position. The intermediate brightness levels are 
adjusted between low and full brilliance range. 

2. Set BRIGHTNESS APPROACH digit switch to control the brightness of approach 
lights. Lights can be controlled between low and full brilliance in five discrete 
steps plus an off position. The intermediate brightness levels are adjusted between 
low and full brilliance range. 

3. Set BRIGHTNESS RUNWAY digit switch to control the brightness of the runway lights ff 
between low and full brilliance in five discrete steps, plus an off position. The 
intermediate brightness levels are adjusted between low and full brilliance range. 

4. Set BRIGHTNESS STROBE digit switch to control the brightness of the strobe lights 
between low and full brilliance in five discrete steps, plus an off position. The 
intermediate brightness levels are adjusted between low and full brilliance range. 

5. Set TAXI SELECT digit switch for selecting taxi lights for the purpose of setting 
intensities as predetermined by the Host Computer. This is a special feature. 

6. Set BRIGHTNESS TAXI digit switch to control the brightness of the taxi lights between 
low and full brilliance in five discrete steps plus an off position* The intermediate 
brightness levels are adjusted between low and full brilliance range. 

7. Set RUNWAY SELECT digit switch for selecting a specific runway on the display. 

8. Press ACTIVATE switch/indicator and observe ACTIVATE switch/indicator changes 
from white to red. Switch operation illuminates runway or taxi lights. 

9. Press VASI switch/indicator and observe VASI switch/indicator changes from white 
to amber. Switch operation illuminates Visual Approach Slope Indicator (VASI) on 
display. 

10, Press REILS switch/indicator and observe REILS s^tch/indicator changes from 
white to amber. Switch operation illuminates Runway End Identification Lighting 
System (REILS) on display. 

11. Press l/P switch/indicator and observe I/P switch/indicator changes from white to 
amber. The l/P switch/indicator selects the initial position of aircraft predetermined 
by the Host Computer. jf 
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12. Press TAXI MAT switch/indicator and observe TAXI MAT switch/indicator changes 
from white to amber. Switch operation selects taxiway surface for the purpose of 
taxiing to predetermined areas as selected by the Host Computer. This is a special 
feature. 

e. The following procedures contain operating instructions of the ENVIRONMENT area: 

1. The visibility is varied by setting the ENVIRONMENT VISIBILITY MILES digit 
switch. Visibility is set in increments of one mile to a maximum of 495 miles. 

2. Runway visibility range (RVR) is varied by setting RVR FEET X 100 digit switch. 
RVR is set in increments of 100 feet to a maximum of 9, 900 feet. 

3. The ceiling or cloud base is varied by setting CEILING FEET X 10 digit switch. 
This control sets the ceiling between ground level and 9,990 feet in increments of 
10 feet. 

4. The cloudtop is varied by setting CLOUDTOP FEET X 1000 digit switch. This control 
sets the cloudtop between sea level and 19,000 feet in increments of 1000 feet. 
Selection of cloudtop equal to or less than cloud base implements a clear sky. A 
horizon glow is visible when the aircraft breaks out above the clouds. 



Table 3-1. Airport Location 



ATT>T>r^"Dnn tytt^tt 1 

Q^/TTPH QTTTTTATn 
bWIl bn oXLf 1 lllMUr 




x\ U IN VV n jL 


01 


Teterboro 


6,24,1,9 


02 


Stewart 


9,27,16,34 


03 


La Guardia 


4,22,13,31 


04 


Allentown 


6,24,13,31 


05 


Dulles 


1R/19L, 1L/19R 


06 


Kennedy 


4R/22L, 31L, 13R 


07 


White Plains 


16, 34, 11, 29 


08 


Newark 


4R/22L, 11, 29 


09 


Richmond 


15, 33, 6, 24 


10 


Denver 


35R/17L, 26L/8R 


11 


Boston 


4R, 22L, 15R, 33L 


12 


Le Bourget 


3, 21, 7, 25 


13 


Wichita 


1R/19L, 1L/19R 


14 


Hutchinson 


13, 31, 3, 21 


15 


Salina 


35, 17 


16 


0 T Hare 


14R/32L, 9R/27L 


17 


Atlanta 


8, 26, 9R, 27L 


18 


Los Angeles 


25L/7R, 6L/24R 


19 


St. Louis (Lambert) 


30L-12R 6&24 


20 


Seattle (Seatac) 


16R-34L, 16L, 34R 


21 


I Dallas (Love Field) 


31L/13R, 13L/31R 


22 


Oklahoma City 






(Will Rogers World) 


17R/35L, 17L/35R 


23 


Mexico City 


23L/5R, 5L/23R 


24 


Juneau 


8, 26 



3 -3/3 -4 (blank) 



( 



SECTION IV 



NOVOVIEW MODELLING 



4.1 INTRODUCTION 

This section of the manual contains instructions for model planning and the use of Novoview 
modelling forms. 

4.2 MODELLING 

Modelling is the process of defining the features of a particular airport that would be visible 
at night with respect to their particular characteristics (brightness, color, etc.) and their 
position with respect to a common (model) origin. The final definition is expressed in a 
mathematical format and written on cassette tape ready for use by the Novofly program. 

4.3 DATA GATHERING 

This is perhaps the least interesting, but most necessary aspect of the modelling process. In 
order to have an accurate reproduction of an airfield and its environment, you will need to 
start with good maps and diagrams of the area. A good source of U. S. airport data is the 
Airport Obstruction Charts put out by the National Ocean Survey. These depict the airport 
and immediate surroundings on a scale of l n = 1, 000 ft. , and are accurate enough to give 
runway /taxiway spacing, general size of terminal buildings and hangers, and general 
arrangement of surrounding streets. Also depicted, are the location and height of lighted 
obstructions in the area. 

Most airports will have blueprint type engineering drawings scaled around 1000* to the inch, 
which are good for measuring distances on the airport itself. These may be obtainable through 
the airport engineering office. 

For the environment around the airport, where accuracy is not so important, any kind of map 
you can find will work. Of course, the better and larger your map, the easier your task and 
the better the finished product. A Geological Survey Map is nice, but may not be up-to-date 
as to freeways and such. A good quality city map may be good enough, but if the airport is 
very far out-of-town, it may not be on the map. You will probably end up using a combination 
of several maps and doing some extrapolating, as well. 

When considering the area outside of the airport, it is important to consider what training 
exercises will be utilized. The kind of approach to be flown to your model will make a good 
deal of difference, particularly if circling approaches are to be used. For example, in order 
to be FAA certified for circling approaches, the pilot must be able to see lights on the ground 
at all times when the approach is flown, at minimum visibility and ceiling. There may be 
other similar restrictions you will need to consider, and these should be explored as part of 
the data gathering process. 



4-1 



The majority of your model environment will most likely be made up of major roads and 
highways. These provide the most efficient use of your lights and strings and also enable you 
to spread your model out. Relatively small individual features, such as buildings, should be 
avoided unless they are necessary to the training mission. 

Another important bit of data you will need is the location and composition of any special 
features which your pilots may consider aids or cues - or even distractions during an actual 
approach to that airfield. This information you will have to get from the pilots themselves. 
Items such as these can make the difference between a n pretty picture M and a valuable training 
aid and should not be overlooked. 

4,4 AIRPORT CHARACTERISTICS 

On most airports used by commercial carriers, there are arrangements of lights which are 
required to be standard, so that the perspective view that the flight crews see will be as 
constant as possible from one field to another. This fact will make your task somewhat 
easier in that the brightness, color and spacing are well documented. The following is a 
discussion of the typical lights on an airport. 

4. 4. 1 Approach Lights 

The majority of major airfields will have some type of approach light system. These are 
standard arrangements of bright directional lights placed so that they lead up to the threshold 
of the runway, thereby providing heading and attitude information during low visibility 
landings. 

Figures 4-5, 4-6, and 4-7 depict the general arrangement of three widely used systems. 
Figures 4-8, 4-9, and 4-10 are completed modelling forms for the threshold bar. These 
forms will be explained more fully in paragraph 4. 6. 

4. 4. 2 Strobe or Sequenced Flashing Light 

These are very bright, condenser discharge lights which flash in sequence toward the runway. 
They are usually positioned very close to the center row of the approach system and run from 
the end of the approach lights to a point near the threshold. The strobe is handled as a special 
light type in the Novofly software and will be explained more throughly in paragraph 4. 6. 2. 

4. 4. 3 Runway Edge Lighting 

These are directional lights spaced every 200 feet down the runway and about 10 feet out from 
each edge. When U. S. runways are viewed from the approach end, the last 2000 feet (or 10 
lights) will be orange, and the remainder white. Your training requirements will determine 
if you need to put directional orange lights at both ends. 

4.4.4 Center line Lighting 

These directional lights begin about 75 feet down the runway and are spaced every 50 feet. On 
U. S. runways , viewed from the approach end, the lights 3000 feet to 1000 feet from the far 
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end alternate red and white, and the last 1000 feet are red; the remainder are white. Here 
again, you will need to determine if the back course lights need be modelled. 

4.4.5 Taxi way Lights 

Since we cannot reproduce the blue taxiway edge light, you may want to only display the green 
centerline of the taxiway. These lights are 50 feet apart; although, for long parallel taxiways, 
you may want to use a wider spacing (up to 200 feet) as the lights can be better used elsewhere. 
The only taxi lights on the runway are the centerline of high speed turnoffs. 

4.4.6 Beacon 

Although there are many different types of beacons throughout the world, they are usually 
similar and modelled in much the same way. The beacon on a U. S. airport, for example, is 
a rotating spotlight with a white light on one side and a green light on the other. It rotates six 
times per minute. From a distance, it appears as an alternating green and white light flashing 
every five seconds. 

The beacon is modelled with two flashing single light strings, one green and one white. Both 
strings will be located at the same point and have the same period and on-time (50 and 8 work 
well). The phase of the strings will be zero for one, and half of the period (25) for the other. 
The flash process will be explained. 

4.4.7 Obstruction Lights 

These are used to delineate buildings, antennas and other vertical obstructions around the 
airport. The lights are usually red and seldom flashing. As these are generally single 
lights requiring one string for two of them, a lot of strings can be used if all the obstruction 
lights are reproduced. You may wish to model only the more significant ones. 

4.4.8 Terminal, Hangers, etc. 

Buildings are hard to reproduce and take a lot of strings. It is a good idea, however, to place 
large clusters of lights on your model where the pilot will expect to see large clusters on the 
airport. This will help him to orient himself as to the location of the runway and other airport 
features, when the model is seen from the distance, 

4.4.9 VASI (Visual Approach Slope Indicator) 

This is a system of lights which give the pilot glideslope information during the final part of 
his landing. Although there are many configurations, basically, there are two boxes beside 
the runway with red and white lights in each. They are about 50 feet to the side of the runway 
and 700 feet apart. The lights are arranged such that when the pilot is on the proper glide- 
slope, he will see red lights in the upper (far) box, and white in the lower. If he is low, both 
boxes are red, and if high, both are white. Like the strobe, VASI is handled as a special 
type in the software and will be discussed in paragraph 4. 6. 2. 

This is by no means an exclusive listing, and you will undoubtedly come across other light 
sources which you will need to consider. 

4-3 



4.5 MODEL PLANNING 

A good deal of time can be saved by formulating which features you will want in your final 
model environment. There should be little question as to the airport features and these 
should be modelled first in order to determine how many strings and lights are left-over 
for the environment. At this point, a sketch of some sort should be made to enable you to 
distribute your remaining strings over the areas which you require. 

Another factor to be considered is whether to use submodels or not. Submodels can save a lot 
of time in the modelling process, but it should be kept in mind that the length of the model (on 
the tape cassette) is the same as a finished model. If a large number of submodels areusecl, 
more time may be spent reading and writing them on the cassette than is saved by using the 
more convenient numbers. 

4.5.1 Model Origin 

There are three separate origins for the X, Y, Z coordinate system which must be considered 
when preparing model data. They are: 

a. Submodel Origin: This is a point in the data base chosen for convenience or, in the 
case of RSM submodels, to minimize the use of diagonal edges. During the load- g 
and-paek process (see paragraph 4. 17) offsets and rotations are entered to orientat^ 
all of the submodels to the final model origin. 

b. Final Model Origin: This is the point around which the finished model is assembled. 
This also is a point chosen at the convenience of the modeller. The typical point is 
the intersection of the centerline and threshold of the main runway considered with 
the X axis oriented along the runway centerline. This point is displaced, but not 
rotated to coincide with the simulator origin for the airport concerned. 

c. Simulator Origin: This is the point, usually in latitude and longitude, which the 
simulator associates with the airport. It may be the location of one of the Navaids 
or the touchdown point on the runway or some other point on the airport. This 
location will have to be derived from the host computer data. (The T vector is 
computed from the eyepoint to this point. ) In most cases, the runway heading may 
be modelled at zero degrees, which the host computer will consider as a heading 
relative to its Navaid heading, and therefore, display it at the correct heading for 
the Navaid selected. This information will also depend on the makeup of the host 
computer program. 

4.6 NOVOVIEW MODELLING FORMS 

The forms used by Redifon (Figures 4-1, 4-2, and 4-3) are designed to correlate with the 
computer format, which will be discussed later. 

The following is a brief description of the form used to record string data. (Figure 4-1. ) f 
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Description: This column is for the modellers use only, 
into the computer. 



The information here does not go 



4.6.1 String Number 

This is a direct count of the strings in the submodel. Two spaces are provided so that the 
string's number in the final model may be entered as needed. 

4.6.2 Type 

This code tells the computer that certain strings are to be processed through subroutines in 
the software. It also allows the control panel in the cockpit to communicate with the model 
when the Novofly is in operation. The type codes are as follows: 

Type 0 = General: Used for general environment and airport lights which are not 
controlled from the control panel. 



Type 1, 2 and 4: 



Type 3 = Strobe: 



Type 5 - VASI: 



Type 6 



VASI 
Repeat: 



Strings assigned these types will have adjustable brightness. 
The lights are n connected n via the software to the five-step digi 
switches on the control panel. Type 1 is normally used for 
approach systems and Type 2 assigned to runway edge lights. 

This type is associated with the sequenced flashing lights in 
your model. The Type 3 strings are processed through a sub- 
routine which gives it the sequenced effect as well as the extra 
brightness. An entry must also be made in the Period, Wait- 
time and Phase columns. There are a maximum of eight strobe 
strings available. 

Type 5 strings are processed through the VASI subroutine which 
makes use of the elevation angle (covered later) to give the pilot 
accurate glideslope information. Each Type 5 string must be 
considered as two strings, (one white and one red) when consider- 
ing the total of 400. Also, each light must be considered as two 
lights. There are a maximum of eight Type 5 VASI strings 
available. 

This type is used to save computing time when two or more VASI 
strings describe the same glideslope. They are listed and 
entered in the model immediately after the Type 5 string which 
is being duplicated. Each Type 6 string must also be considered 
as two strings and two lights for each one programmed. 

Note 

Type 3, 5 and 6 strings may also be connected to five Step 
switches and/or On-Off switches. 



Type 7 = REELS: 



Type 7 strings are processed through a subroutine which causes 
them to flash twice per second. They may be made directional, 
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but the flash rate may not be altered. Type Sevens are 
controlled by an On-Off switch on the Instructor's panel. 

Type 8 and 9: Lights of these type are n connected M to On-Off switches which 

may be installed. 



Note 



Type 10 = Stars: 



Flags: 

D = Directional 



B = Bidirectional 



F = Flashing - 



The configuration of the Instructors panel should be 
consulted to determine if Types 4, 8 and 9 may be used. 
These are options and not installed on all systems. 

These lights are modelled in the normal manner, but their X, 
Y, Z position remains relative to the Pilot T s eyepoint, rather 
than the model origin. The standard 30 string star submodel 
is located on a plane 1000 feet above the Pilot's eyepoint, 
i.e. , Z-1000 T . 

The purpose of this code is to further describe the character- 
istics of the string to the computer. 

When this flag is used, a heading must also be entered in the 
heading column. This will be the direction from which the 
light "shines" and when seen from along this axis, will appear 
at its maximum assigned brightness. As one moves around 
the light, in either direction, the brightness is reduced until 
90 degrees or more from the axis, it cannot be seen. 

Similar to Directional, except that the light "shines" along the 
reciprocal of the heading as well. Once again, the brightness 
reduces to zero at 90 degrees off the axis. 

Used for flashing lights. Entries must be made in the period, 
on-time and phase columns in order to describe the rate of the 
flash desired. These entries will be explained when those 
columns are discussed. 



Note 

A string may not be made flashing and Directional/Bidirectional. 

P = Point 

Directional - This code gives a Directional light with the heading automati- 
cally assigned at 180 degrees. Also, the brightness will remain 
constant as we move around to 90 degrees off of that heading. 
This gives the lights an "on" or "off" characteristic, depending 
on where they are viewed from. 



R = Reverse Point 

Directional - Same as above, except the heading is automatically assigned 0 
degrees. 

Note 

Point and Reverse Point Directional are 
compatible with Flashing. 

I = Range 

Intensity When a long string of closely spaced lights is viewed along its 

length, there can appear an unnatural M bunching n of lights at the 
far end due to the fact that, though brightness can be reduced 
realistically over a distance, point size cannot. To overcome 
this problem, an additional range attenuation function is added 
to strings which will normally be seen from an end-on aspect 
such as runway edge lights and approach lights. This is 
accomplished by using the n I n flag. 

This flag will cause the entire string to appear somewhat 
dimmer so you will need to apply it to all the strings in the 
runway area (for example) so that they will appear as the same 
or similar brightness. 

4.6.3 # Points 

Numbers from 1 to 511 may be entered in this column to indicate the number of lights in the 
string. When the model is complete, this column should total 6000 points or less. 

4.6.4 Color 

Used to define color of string, as per following code: 

0 = Red 

2 = Orange 

3 = White/Yellow 

4 = Green 

Note 

For Type 5 (VASI) strings, no color input is needed, as red and 
white are assumed. 

4.6.5 Intensity 

Brightness may be specified by a number from 0 to 7. 99. A brightness level of 1, however, 
is the maximum which the scope will display at any given time. Settings greater that 1 will 
not become effective until range or visibility attenuation begin to effect them. For example, 
two lights side -by-side; one assigned intensity 1.5, and the other 2. 0, will appear the same 



4-7 



brightness (Intensity = 1) until the range is increased and/or the visibility decreased. As the, 
display values of both lights decreases, the lesser one will drop below 1 and will appear to 
dim, while the other remains at 1. 

The brightness is scaled such that a setting of .875 is half as bright as a setting of 1, etc. 

For virtually all lights in a normal model, settings from .4 to 1. 5 will suffice. You should 
keep in mind, /however, that some of your lights will be controlled by 5 step-switches on the 
control panel and you should familiarize yourself with the effects of these switches on the 
visual presentation before assigning intensities to Type 1 and 2 lights. 

4.6.6 Group # 

The group number (0-5) of a string is used in conjunction with the runway select switch on the 
panel to allow the instructor to adjust the intensity of the lights associated with one runway, 
independently of the others. To achieve this, all strings associated with a given runway will 
be given the same group number. General purpose strings, i. e. , Type 0, are not assigned 
a group number. 

4.6.7 Flashing, Directional, VASI and Strobe Strings 

The next three columns are shared by flashing, directional, VASI and strobe strings, as the 
features entered in these columns are mutually exclusive. 

I 

4.6.7.1 Directionality 

For directional or bidirectional strings, the HDG column is used to enter the heading of the 
directionality axis. This heading is measured in whole degrees, clockwise from the X axis. 

4.6.7.2 VASI 

Type 5 VASI strings require an entry in the ELEV column to describe the aim angle of the 
VASI unit being simulated. Entries from 0 - 7. 9 are accepted. 

4.6.7.3 Flashing 

Flashing lights require entries in all three columns. The characteristics of a flashing string 
are defined in units of 200 m. sec. (1/5 sec. ). Entries from 0 to 255 are accepted as follows: 

a. Period - This should be considered as the total of the on-time and off -time of the 

light. 

b. On -Time - Length of time the light is on in any one cycle. 

c. Phase - This will determine at what point in the previously defined period the light 

will come on. Phase is not critical, except when compared to other flash- 
ing lights with which you wish an alternating effect. 

For example, consider an airport beacon (see paragraph 4, 4. 6) with ^ 
alternating white and green light. 
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The rotation of the beacon is 6 RPM, or once every 10 seconds. There- 
fore, a Period of 10 seconds is required which is equivalent to 50 frames. 
From a given point, the beacon appears to be "on" for approximately 2 
seconds or 10 frames. 

First, model the white light with a Phase of 0. Next, the green light with 
the same Period and On -time, but a Phase of 25 (or half the Period). 

The end result is an alternating white and green light, flashing at equal 
intervals. 

4.6.7.4 Strobe 



An entry is required in all three columns for each of the eight strobe lights available. This 
allows the strobe strings to be used to depict more than conventional sequenced flashing 
lights. The units used to define the characteristics of a strobe are the 33 m. sec. update 
frames. This means that the fastest that the strobe will step from one light to the next is 
limited by the fact that the picture itself is redrawn every 33 m. sec. (1/30 sec. ). In order 
to program the performance of a strobe string, the following entries must be made: 



a. Period - As in flashing lights, this term will represent the total cycle time of the 

strobe or strobe system. 

b. Wait Time - This term defines the time interval between one light and the next. 

For normal sequenced flashing lights, this number should be zero. 

If the string in question has been made directional in the flags entry an 
entry of heading is required rather than Wait Time. In this case, the 
Wait Time is automatically zero. Therefore, a strobe with an extended 
interval between flashes cannot be made directional. 

c. Phase - This term will determine when in the previously defined Period the strobe 

starts. The Phase is counted backward from the end of the Period. For 
example, a strobe with a Period of 50 frames and a Phase of 10 will start 
on the 40th frame of the Period. 



50 
0 



0 10 20 30 40 

1 i i i k 



0 

50 



Consider the following example: 

A set of lead-in strobes to a runway, as shown on the following page. 
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\&2 




/**3 



#5 



+14 



The real world system takes . 5 sec. to run to the runway, waits one 
second, then starts over. The first consideration is the Period. The 
system has a total of 23 lights, and therefore will take 23/30 sec. for the 
strobe to run the full length. Add to that 30/30ths or 1 second for the 
pause, and the total period for the system is 53/30 sec. , versus the 23/30 
sec. required in the Novoview. If the strobe rate is important to training, 
the only way to approach the . 5 sec. (15/30) is to reduce the number of 
lights in the system. 

Assume in this case that 23/30 is adequate for training. The period of the 
system is then 53 frames. Each of the five strings will then have a f 
Period of 53. As it is necessary that the time between flashes be as short 
as possible, "zero" is entered for the wait time. Note that this enables us 
to make these strings directional if necessary. All that remains is the 
Phase calculation. 





PER 


WT 


PHA 


#1 


53 


0 


53 or 0 


#2 


53 


0 


47 


#3 


53 


0 


44 


#4 


53 


0 


40 


#5 


53 


0 


35 



# Pts 



3 
4 
5 



53 
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30 



_L 
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_L 



0 

53 



Strobe #1 may be said to start at the beginning of the Period. Either 53 or 
"zero" may be entered for the Phase, since in counting backward 53 frames 
from the end of the Period, the result is the same as zero frames from the 
end. As there are six lights in #1, it will require six frames (0-5). The g 
next string should start in the next (or 6th) frame: \ 
53 - 6 = 47; which is the Phase for strobe #2. 
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Strobe #2 should finish in the 8th frame, and #3 should start in the 9th: 
53 - 9 = 44. 

Strobe #4 should start in the 13th frame: 53 - 13 = 40. 

The last strobe, #5, will start in the 18th frame: 53 - 18 = 35. 

There will then be a 30 frame pause (23-53) to the end of the Period, after 
which the cycle will start over. 

Note 

In the example, if a . 5 sec. interval is required from one light to the 
next, an entry of 15 should be made in the Wait time column. This has 
the effect of multiplying the 1/30 sec. frame time by 15, which in this 
case results in a . 5 sec. unit of measurement. For string #3, above, if 
the entries were PER = 53, W.T. = 15, PHA = 44, the result would be a 
Period of 795/30 sec. or 26. 5 sec. The strobe would actually start 
135/30 sec. or 4. 5 sec. into that Period, i. e. , 

795 3 Q ( 44X15 ) = 135/30 = 4. 5 sec. 

4.6.8 X, Y, Z 

These three columns are used to enter the location, with relation to the X, Y and Z axes of 
the first and last point of the string. With this information and the number of points in the 
string, the computer will establish the proper angle or string direction as well as the proper 
spacing. The values of X, Y and Z may be in feet or meters. 

4.6.9 Angle/Spacing 

An alternate method of defining the string position is to enter the first point, as above, and 
then to enter the angle (in the X, Y plane) and the spacing between points (feet or meters). 
The computer will then calculate the last point. As before, the angle is measured clockwise 
from the X axis. 

4.7 EDGE DATA FORM (Fig. 4-2) 

The surface texture in the Novoview 6000 system is constructed of three and four-sided 
polygons which must be assembled into the desired features. These polygons, or surfaces, 
are defined by first designating the various edges which make them up. At any one time, the 
system can display an RSM submodel, consisting of 64 surfaces made up from 64 edges. 
There are available up to six separate RSM submodels in any given data base. These sub- 
models are accessed via the runway select switch on the instructor's panel. This switch, as 
mentioned in paragraph 4. 6. 6 reads the Group # of the light strings associated with a 
particular runway. Simultaneously, the RSM submodel which has been built for that runway 
and assigned the same number, will be accessed. 
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A form similar to Figure 4-2 should be employed to list the edge data. There are five kinds 
of edges which may be used in various combinations to construct the surfaces. They are as 
follows: 

4.7.1 Normal X Edges 

These edges are perpendicular to the X axis of the RSM submodel and their value is defined 
as the point where the edge intersects the X axis. Negative values are not allowed for X 
edges, therefore, the submodel origin should be selected accordingly. 

4.7.2 Symmetrical X Edges 

These are also perpendicular to the X axis, but have the additional property that they may be 
"reflected" to the opposite end of the runway when it is in view. It is intended that these be 
used to depict the touchdown zone stripes, which are usually identical at each end. This 
allows us to simulate the markings at both ends of the runway while utilizing the data space 
for only one. Entries under SETS will be discussed in paragraph 4. 7. 6. 

4.7.3 Centerline X Edges 

These are X edges which are "rolled" ahead of the airplane, allowing the system to depict a 
dashed centerline on the runway. Use is made of the short visual range ( < 2000 1 ), so that 
a stripe may be placed just out of view and consequently will not suddenly appear as the 
airplane moves forward. 

A typical submodel would include the first four or five dashes of the centerline on the end 
near the origin. SETS are also required (see paragraph 4.7. 6). 

4.7.4 Normal Y Edges 

These edges are perpendicular to the Y axis and their value is defined as the point where 
they intersect the Y axis. They may be positive or negative. 

4.7.5 Diagonal Edges 

These edges are not perpendicular to either axis. They are defined with a first point/last 
point format, similar to the strings. The computer utilizes the last point information to 
compute the slope of the edge from the first point, but in fact goes from one edge of the sub- 
model to the other, through the first point along the slope computed from the last point. 

Due to the increased computing time required for diagonal edges, a maximum of eight may be 
used and still maintain a total of 64 edges. If more than eight are required, a two-to-one 
trade-off may be necessary, i. e. , 10 diagonal limits the total count to 60. The absolute 
maximum is twenty-two diagonal edges, due to storage space. 

The information down the "righthand" column should also be filled in. These are: 
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a. Data Base - The name of the data base that this submodel will eventually be a part of. 

b. GRP # - This is the submodel number (0-5) which relates the RSM to a given runway. 

c. OFF SETS - The X, Y, Z and heading off sets necessary to place the submodel in 

the proper place relative to the model origin. 

d. SETS - These are counters which must be set so that the computer will know how many 

of each type edge is required. 
S (symmetrical) - The symmetrical edges are entered into the computer as X edges 
and must be the first edges in the list. The S counter is then set to the correct 
number, so that the program knows how far down the list to look for symmetrical 
edges. 

C (centerline) - The centerline edges are also entered as X edges and must follow 
directly behind the symmetrical edges. The C counter must then be set to the 
proper number. 

X - This will be the total of all X edges, symmetrical, centerline and normal. The 

remainder of the X edges, i. e. , the normal X edges, must be listed directly after 

the centerline edges, (see note below) 
Y - Next in the list, after all of the X edges, comes the Y edges. This counter may be 

set to the number of Y edges, (see note below) 
D - After the Y edges are listed, the diagonal edges are entered. The D counter may 

be set to the number of diagonal edges. 



Note 



The X, Y and D counters will be incremented as the edges are entered into the 
computer (discussed in paragraph 4-9). When the data entry is finished, the 
computers count should be compared to the count on the modelling form, as 
this is one indication of typing errors. 

T - This counter determines how many times the centerline edges are "rolled" ahead of 
the aircraft, which prevents the centerline stripes from going past the end of the 
runway, or stopping half way. As a general rule, 

T = ^^ wa y " 8 °Q — rounded off to the nearest stripe. 

(CL edge #3 - CL edge #1) F 

M - This is the value of X, around which the symmetrical edges are reflected. This 

number may be derived by adding the value of the least symmetrical edge to the 

value which that same edge should have after reflection and dividing by two. This 

method will take into account displaced thresholds and overruns. 



4. 8 FACE DATA FORM 



Once the edges have been defined, the surfaces are then constructed utilizing the edge number 
(not the value). A given surface may be made either grey or white by assigning the appropriate 
type number (Figure 4-3). 
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In defining the surfaces, it is important that the correct M sense n of the edge is assigned. 
Basically, this means telling the program which side of an edge is to be used. For the non- 
diagonal edges, this is straight forward. Consider the following surfaces: 




In order to "fill in n surface #1, the positive side of IX and the negative side of 3X must be 
shaded. Also, the positive side of 30Y and the negative of 31Y are required. The entries 
on the data sheet for this surface should then be, 



Similarly, the entries for #2 should be, 



1 


2 


3 


4 


1 


-3 


30 


-31 


1 


2 


3 


4 ! 


2 


-4 


31 


-32 



The Sense of a diagonal edge is related to its slope and may best be determined in the 
following manner: 



( 



60D 




62D 



63D 



6ID 



If the edge were to be rotated clockwise around its first point; does it move into the surface or 
away from it? If it moves into the surface, it is considered to be a positive edge of that 
surface. If it moves away, it is a negative edge. In the above example, 62D and 63D are 
positive and 60D and 61D are negative for the surface represented by the shaded area. There- 
fore, for that surface the entry on the data form would be, 



1 


2 


3 


4 


62 


63 


-60 


-61 



Consider the following example of a 30, 000 ? runway with precision instrument markings, a 
parallel taxi way, three perpendicular turnoffs and two high speed turnoffs. The edge and 
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surface data forms (Figure 4-2 and 4-3) have been filled out to agree with figure 4-4. 
Some areas of interest are: 

a. The edges are listed with the symmetrical edges first followed by the centerline, 
normal X, normal Y and diagonal, in that order. 

b. The edges need not be listed in ascending value, although they may be somewhat 
easier for the modeller to work with if they are. 

c. Two or more surfaces of the same color may not cross each other. The taxi way 
formed by faces 40 and 42 must be split where it crosses face 36. 

d. A triangular face (38, 39, or 44) is considered as a four-sided face with one side 
listed twice. 

e. Within the four edges entered for a face, there is no particular order required. 

f. On the face data form the type 0 and 1 faces may be intermixed. 

g. An edge is considered to have the same direction throughout its length, despite the 
fact that the surface being defined is n behind n the start point of the edge. Edges 
62 and 63, in surface 42, have the same signs as in face 40. 

4.9 STRING EDIT 

What follows is a step-by-step description of the different aspects of the string edit program. 
This is conversational (question & answer) type program, which will ask the operator for the 
pertinent data required for the type strings or surfaces being entered. To enter the program 
into the TI980: 

a. Place cassette containing STREDT in either drive. 

b. Set that drive to playback. 

c. Press rewind, wait for end light. 

d. Press load, wait for ready light. 

e. ON TI980: 

1. Set Run Switch to HALT. 

2. Press Reset Switch. 

3. Set up 0006 on Data Indicator Switches (i. e. , #13 & 14 up, all others down). 

4. PC switch to ENTER. 

5. RUN switch to RUN. 

6. Press LOAD switch up. Wait for IDLE light to come on, (about 7 seconds). 

7. Press START switch. Wait for IDLE light again, indicating that the program is 
loaded. 

8. Press START switch. 

f. Program will respond by typing "ZERO MEMORY?". 

g. Type Y (for Yes). Computer then zeros the memory locations used for model storage, 
does several line feeds, types "PAGE 1", does several more line feeds and type " > ", 
indicating it is ready to receive' data . 

You are now ready to enter your model data. Tell the computer what kind of data (Strings, 
Edges, etc. ) you wish to enter. For this, Modes must be established. 
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a. Operator types "M", program responds: (M) "ODES-RSM OR STRINGS ? TT . If RSM i 
data is to be entered, operator responds with "R" after which the program asks 
n ENGLISH OR METRIC?". Operator responds TT E M or M M M depending on whether 
the measurements are in feet or meters. The program next asks "EDGES OR 
FACES?", and operator responds "E" or "F" to indicate which part of the RSM data 
is to be considered. Next, the program says "RSM # =" and operator enters the 
number of the RSM submodel that he is entering the data for. 

If string data is to be entered, operator responds to the initial question with "S", 
after which the program asks "LAST POINT OR ANGULAR?". If the data to be 
entered is in the first point/last point form, the operator responds "L". If the 
data is in the angle/ spacing format, he types "A". The program next asks 
"ENGLISH OR METRIC?", to which the operator responds "E" or "M", as above. 



After initial loading, the program comes up in strings, last point and English mode. 
If at any time another data format is required, some combination of the above 
process must be used. 



4. 10 ADD STRING (Last Point Mode) 

a. Operator types "A"; program responds with (A)"DD STRING", a line feed, "#1". (On 
subsequent adds, computer will automatically give the next number in the string count, 
up to 400. ) 

b. After giving string number, program says "TYPE=". Operator responds with the (0-10) 
type code he has assigned for that string. 



After the operator types the pertinent data, the space bar should be pressed to enter the 
data and to move the program to the next step. 

c. The program next says "FLAGS=", and operator enters the flag codes assigned to that 
string. IE none, enter "0". 

d. The program next says "#PTS=", and operator enters the number of lights in the string. 

e. "COLOR="; enter color code required for the string. 

f. "INT="; enter brightness value assigned. 

g. If any type other than "0" has been specified, the program will now say "GROUP#="; 
enter the group number assigned to the runway with which the string is associated. 

h. At this point, if directional lights have been indicated, program will say "HEADING="; 
operator enters heading of directional axis. 

H a Type 5 VASI is indicated, program will now ask for elevation angle. 

If a flashing flag has been entered on the next line, the program will say "PER="; the 
Period of the flash should be entered. "OT=", On-time of the light is entered. "PHA="| 
Phase is entered. 



Note 



Note 
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If a Type 3 has been specifted, the program will line feed and say "PER", "WAIT" or 
"HDG", and "PHA". 

i. After a line feed, the program will say "FIRST POINT (X, Y, Z)=". Operator will 

enter the values for X, Y & Z, which have been calculated and recorded on the modelling 
form. 

j. After another line feed, the program will now say "LAST POINT X,Y,Z)="; the last 
point coordinates are now entered. This is the last entry for the string; program will 
now do a line feed and type " > ", indicating it is ready for another add string or modes, 
etc. 

4.11 ADD STRING (Angular) 

The entry process for angle/spacing defined strings is the same as above, down to step j. 
Rather than last point, the program will say "STRING DIRECTION"; the angle which the 
string extends from at the first point is entered. Program then says "SPACING="; the 
distance between lights is entered. 

Using this spacing and the number of points indicated in step d, the program will then compute, 
and type on the next line the coordinates of the last point. 

Note 

If a string only has one light, no last point or angle/spacing 
information is requested. 

4.12 ADD EDGE 

After the edge mode has been selected and the RSM group number specified, the appropriate 
edge data may be entered. 

a. Operator types "A"; program responds with (A)"DD". 

b. Operator now enters the type of edge which is required, i. e. , X, Y or D. Symmetrical 
and centerline edges are entered as "X" at this point. 

c. Program prints out "EDGE #0" (or sequential number up to 63), followed by "VALUE=" 
if an "X" or "Y" has been specified, or after a line feed, "START POINT=" if a 
diagonal edge is specified. 

d. Operator now enters the value assigned to the "X" or "Y" edge, or the X, Y, Z 
coordinates of the first point, if diagonal. After first point, the program will line feed 
and ask for the "LAST POINT=". 

e. After the value or last point data has been entered, program will line feed and type 
" ", indicating it is ready for the next command. 

4.13 SETS 

In order to set the counters, the operator types "S", and program responds (S)"ET". The 
operator then types one of the following characters: 

a. "S" - Program responds (S)"YMMETRICAL X EDGE COUNT=". Operator enters 
number of symmetrical edges. 
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b. "C" - Program responds (C)"ENTERLINE X EDGE COUNT= M . Operator enters tte 
number of centerline edges. 

c. "X" - Program responds "TOTAL X (TYPE 0) EDGE COUNT=". Operator may 
either examine this counter by pressing the space bar, or he may set it by entering 
the total number of X edges assigned to the submodel. 

d. "Y" - Program responds (Y) TT (TYPE 1) EDGE COUNT= n ; handled the same as step 
c. - applies for Y edges. 

e. "D" - Program responds (D) n IAGONAL EDGE COUNT= n ; handled the same as step 
c. - applies for diagonal edges. 

f. "T" - Program responds (T)"OTAL CENTERLINE COUNT=". Operator enters the 
number of centerline stripes required in the submodel. 

g. "M" - Program responds (M) "ERROR X SYMMETRY POINT=". Operator enters 
the point about which the symmetrical edges will be reflected. 

An additional feature for the convenience of the operator is the replicate capability. This 
allows the operator to duplicate an entire RSM submodel into another submodel number. If 
two or more submodels are very similar, it may be easier to type one and then replicate it 
into the other, and then make the required changes, than it would be to type both. After Set, 
the operator enters the number of the submodel to be copied. Program then says "IN RSM# TT , 
and operator enters the number of the submodel he is creating. 

Note 

The change routine (see paragraph 4. 19. 2) has no facility for 
changing the type of an edge if an error is made. The following 
procedure may be used. 

[ If, for example, an edge has been entered as an X and it should 
| be Y, then the X edge counter will have been incremented and 
will show one more than the expected total. Via the SET entries 
above the operator may change the X count to one less than it 
| was, and the Y count to one more than it was. The counters will 
| then have the correct numbers and the program will consider 
| the incorrectly entered edge as a Y edge rather than an X edge. 

4.14 ADD FACE 

a. Operator types "A"; program responds with (A) fT DD FACE #0". (Program automatically 
gives next number of face counting, up to #63. ) 

b. Program next says n TYPE= n ; operator enters n 0 n or fT l n for a light -grey or dark-grey 
face, respectively. 

c. Program then says n ±El, i E2, i E3, ±E4 TT ; operator enters the edge numbers, as 
entered above, of the four edges which make up the face. Attention must be given to 
ensure that the edges are assigned the correct sense, i. e. , a negative sign must be 
entered when required. 
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4.15 WRITE 



When all of the strings, edges and faces in the model (or submodel) have been entered, the 
data may be written onto a magnetic tape cassette for storage. 

a. Ensure that the tape is n Write M enabled, i. e. , the holes on the bottom edge of the 
cassette are covered. 

b. Cassette initialization: When the computer is instructed to write a model, it reads 
through the tape until it finds an end of file mark, When the mark is found, the tape is 
reversed back to the beginning of the end of file mark and the model data in the computer 
memory is written over the end of file mark. At the conclusion of the writing process, 
another end of file mark is automatically placed on the tape to indicate the new end of the 
model data. If the tape does not have any models already on it, or if an old model tape 
is to be overwritten, the operator will need to place an end of file mark at the beginning 
of the tape. 

This is accomplished by typing T T ? ; the program responds (I) "NIT UNIT#"; operator 
answers "1" or "2", depending on which drive the tape is in. An end of file mark will 
then be written on the tape and the program will return, ready for the next step. 

Note 

This procedure must be carried out before the start of the load and pack process 
(see below), as the program will not accept the T T T as a command during that time. 

c. Type "W"; program will respond (W) n RITE UNIT# n . Operator enters "1" or "2", 
depending on which drive unit (left or right) that the tape to be written on is in. 

d. Program next asks for "FILE NAME-". The operator now enters the name he wishes 
to assign to the model or submodel. The name must have eight characters; the last 
two of which are numbers. (These two digits become the model number on the final 
model tape. ) After the last character of the file name is entered, the program rewinds 
the cassette drive indicated and starts reading the tape, looking for the end of file 
mark. When it is found, the model data is recorded (as indicated by the blinking red 
lights on the record panel). 

Note 

The program writes a 400 string model with six RSM submodels each time. If there 
are not that many in the model, then they are written as empty data locations, i. e. , a 
two string submodel takes the same amount of tape as a full final model. 

e. After the write process is complete, the tape rewinds and the program asks "ZERO 
MEMORY?". If a new model is to be worked on, the operator should respond with "Y". 
If , however, an additional copy of the model is required or additional work is to be 
done to it, the operator should respond with "N", and carry on as required. 
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4.16 LOAD AND PACK ^ 

This is the process used to assemble the submodels into the final model and/or off set the 
final model to the simulator origin, 

a. Operator types "L"; program responds (L)"OAD FILE="; operator enters the eight 
character name of the first submodel, or if the model is already in the computer 
memory, types a carriage return. 

b. Program next says "READ UNIT# n ; operator enters "1" or "2", depending on which 
cassette drive the submodel tape is in. Computer will then read the model data 
from the tape. (This step is deleted if the model is already in memory. ) 

c. When the read is complete, the program will say "ROTATION ANGLE= n ; operator 
enters the degrees of rotation necessary to align the submodel coordinate system 
with the final model coordinate system. 

If the situation arises where the final model must be rotated to correspond with 
some heading in the host computer, this rotation will have to be done on each sub- 
model individually. For example, if a submodel needs 40 degrees of rotation to 
align it with the final model, but the final model must be rotated 30 degrees to align 
with the simulator, then the submodel should be rotated 70 degrees. 

d. Program next says "DISPLACEMENT X, Y, Z (FEET)="; operator enters the X, Y, 
Z measurements from the final model origin to the submodel origin. (This can be 
thought of as the X, Y, Z point on the final model coordinate system at which the 
submodel origin is located. ) 

e. The program now provides the following information about the submodel which may 
be useful as a reference. 

1. Number of red, orange, yellow and green lights. 

2. Number of strings and total number of lights. 

3. String point list cross reference; this is a list of the data locations at which the 
first four words of the string data are stored in the final model format. If this 
list is not required, the operator may skip it by placing Sense Switch #1, on the 
computer face, in the "UP" position. 

f. Program now again says "LOAD FILE=", indicating it is ready for another sub- 
model. The above process is repeated until all submodels have been read into the 
computer memory. When no more submodels remain, the operator responds to 
"LOAD FILE=" by typing "$". 

g. Program now provides: 

1. Total number of red, orange, yellow and green lights. 

2. Total number of strings and lights. 

Note 

If the total red and orange lights is greater than 400, or if the total lights is 
greater than 6000, an advisory caution statement will be printed. 

h. Program next says "MODEL OFFSET X, Y, Z (FEET)="; operator enters the 
X, Y, & Z measurements from the simulator origin to the final model origin. 

i. Program now says "RSM OFFSET="; operator enters any offset required to make 1 
the Group 0 RSM coordinate system coincide with the final model coordinate system. 



j. Program now says "RSM HEADING ANGLE="; operator enters degrees of rotation 
required to align the Group 0 RSM data with the Group 0 runway lights, etc. 

k. Program now provides the number of X edges, Y edges, Diagonal edges and faces 
in Group 0. 

1. Steps i. , j. , and k. , are repeated for RSM Groups 1-5. 

m. Program next says "WRITE UNIT # M ; operator enters number of cassette driver in 
which the tape to be written on is placed. 

Note 

At this point the load and pack routine has been exited. 

n. Program says "FILE NAME-"; operator enters eight character name of the model, 
o. Final model data is now written on the magnetic cassette. 

4.17 READ 

In order to change or add to an existing model or submodel, the operator places the model 
tape in either cassette drive. 

a. Operator types "R"; program responds (R)"EAD UNIT #"; operator enters number of 
cassette drive. 

b. Program says "FILE NAME-"; operator enters eight character name of model he wishes 
to alter. 

Note 

When alterations are complete, the revised model may be written in a new place on the 
tape (under a different name/number) or in the same place it was before under the same 
title. 

c. The model tape is now read until the desired model is found. When found, the data is 
read into the computer memory. 

d. When the read is complete, the program will type " >", indicating it is ready for data. 

4.18 CONVENIENCE FEATURES 

The following are some of the features incorporated to make the data entry process easier. 
4.18.1 Space Bar Use 

When the ADD functions are being performed, the program "remembers" the data entered in 
the previous string (edge or face). IE a data entry in the current string is the same as in the 
previous one (type or # of points, for example) pressing the space bar will enter that data 
into the current string (edge or face). 
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4.18.2 Escape (ESC) § 

Similarly, if at some point, all of the remaining data in a string is the same as in the previous 
one, the escape (ESC) key may be pressed and the remainder of the data will be entered. 

Note 

When considering string location, the program "remembers" the first point 
and the vector to the next light in the string* Therefore, the data for last 
point may have to be typed each time, even though the numbers are the same 
as in the previous stringSe 

4ol8o3 Rubout 

If a typing mistake is noticed before it is entered into memory, pressing RUBOUT will cause 
the machine to backspace to the beginning of the entry and line feed, at which time the correct 
entry may be made* If the erroneous data has already been entered, then a change string 
must be performed. (See paragraph 4 0 19 0 2) 

4.18.4 Title Listing 

When the program is reading a model tape, during the read or write process, it will print out 
the eight character title of each model it reads through. This may be helpful if the contents of 
the tape are unknown. \ 

4.19 VOCABULARY PROGRAM 

The following is an explanation of the program fT vocabulary n . 

4. 19. 1 Add See paragraph 4. 10. 

4.19.2 Change 

Used in order to alter an existing string, edge or face (depending on what mode the program 
is in). Operator types "C"; program responds (C)"HANGE STRING #". Operator enters 
number of string to be changed. Program now asks the same questions.: it does in ADD STRING* 
If the data item is not to be changed, operator presses the space bar to retain present data. 
If item is to be changed, operator types in new data when the item is asked for. 



Note 



The program remembers the angle/spacing of the string. If the number of 
points in the string is changed, the program will compute a new last point / 



reflecting the same angle/spaqing, but more lights. In this situation, the 
I last point will have to be retyped if it is to remain the same. 



/ 
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4.19.3 Delete 



A string or group of strings may be completely deleted by typing "D"; program responds 
(D) n ELETE STRING #"; operator enters number of the first string to be deleted. Program 
then says "THROUGH"; operator enters the number of the last string to be deleted. All of 
the strings following this block in the model are moved up the list the appropriate amount. 

4.19.4 Initialize See paragraph 4. 15. 

4.19.5 Print 

To print out the data contained in a block of strings, the operator types n P n ; program 
responds (P)"RINT STRING # M . Operator enters number of the first string to be printed. 
Program next types "THROUGH", and operator enters the number of the last string to be 
printed. 

By responding "A", rather than a number, the operator may list all of the strings, edges or 
faces in the model. 

4. 19. 6 Read See paragraph 4. 18. 

4.19.7 Write See paragraph 4. 15. 

4.19.8 Zero Memory? 

The computer memory may be zeroed out at anytime by typing "Z" and then responding "Y" 
to the (Z)"ERO MEMORY?" question. This should always be done when work on a model 
is initiated. 

Note 

jTlf an attempt is made to read a model into memory and another model is 
/ already there, a read error will occur* 

4.19.9 (CNTL) L 

This will reinitiate the page count. 
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Figure 4-3. Face Data Form 
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VOLUME 3 
NOVOVIEW VISUAL SYSTEM 
VENDOR DOCUMENTATION 



MANUAL NO. 75115 
ORIGINAL ISSUE 

LEAR 35/36 



REDIFON 



( 



SECTION I 



GENERAL 



1, 1 INTRODUCTION 

This volume contains a list of the vendor manuals necessary to maintain and operate the 
NOVO VIEW Visual System. These manuals have been shipped under separate cover, 

Novoview 6000 Image Assembly Language 

Generator & Display Manual Programmers Ref. Manual 



Novoview RSM Software 

Novoview 6000/RSM 
System Drawings 

Manual, CM325, Color 
Graphics CRT Monitor 

Maintenance Manual System 
Description 

Maintenance Manual Arithmetic 
Unit & Control Console 



CPU Performance Assurance 
Test 

Assembly Language 
Input/Output 

Communications Module User T s 
Manual 

Terminal User T s Guide 
Engineering Data 

Input/Output Data Module 
User's Manual 



Maintenance Manual Memory, 
Memory Controller & Direct 
Memory Access Channel (DMAC) 

Maintenance Manual Power 
Supply 



Direct Memory Access 
Channel Manual 



733 ASR/KSR Operating 
Instructions 



Maintenance Manual Parts 733 ASR/KSR Maintenance 

List & Assy. Drwg. Manual 

Maintenance Manual Electrical 
Drawings 

Maintenance Manual Load, 
Pin & Wire List 



Maintenance Manual Logic 
Documentation List 
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Vendor Maintenance Manuals Supplied 



TITLE 


PART NUMBER 


MANUFACTURER 


Novoview 6000 Image 
Generator & Display Manual 


901023-002 


Evans & Sutherland Computer Corp* 


Novoview RSM Software 


908000-001 


Evans' & Sutherland Computer Corp. 


No vo vi ew 6 0 0 0 /R SM 
System Drawings 


901023-001 


Evans & Sutherland Computer Coip. 


Manual, CM325, Color 
Graphics CRT Monitor 


901019-100 


Kratos Display Division 


Maintenance Manual System 
Description 


IT 943012-9701 


Texas Instruments Incorporated 


Maintenance Manual Arithmetic 
Unit & Control Console 


TI 960699-9702 


Texas Instruments Incorporated 


Maintenance Manual Memory, 
Memory Controller & Direct 
Memory Access Channel (DMAC) 


TI 943012-9702 


Texas Instruments Incorporated 


Maintenance Manual Power 
Supply 


TI 942773-9703 


Texas Instruments Incorporated 


Maintenance Manual Parts 
List & Assy. Dwg. 


TI 943012-9703 


Texas Instruments Incorporated 


Maintenance Manual Electrical 
Drawings 


TI 943012-9704 


Texas Instruments Incorporated 


Maintenance Manual Load, 
Pin .& Wire List 


TI 943012-9705 


Texas Instruments Incorporated 


Maintenance Manual Logic 
Documentation List 


TI 943012-9706 


Texas Instruments Incorporated 


Assembly Language 
Programmer's Ref. Manual 


TI 943013-9701 


Texas Instruments Incorporated 


CPU Performance Assurance 
Test 


TI 961961-9770 


Texas Instruments Incorporated 


Assembly Language 
Input/ Output 


TI 961961-9734 


Texas Instruments Incorporated 


Communications Module 
User's Manual 


TI 966643-9701 


Texas Instruments Incorporated 


Terminal User's Guide 
Engineering Data 


TI 94301 0-9701 


Texas Instruments Incorporated 


Input Output Data Module 
User's Manual 


TI 965956-9701 


Texas Instruments Incorporated 
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Vendor Maintenance Manuals Supplied (continued) 



TITLE 


PART NUMBER 


MANUFACTURER 


Direct Memory Access 
Channel Manual 

733 ASR/KSR Operating 
Instructions 

733 ASR/KSR Maintenance 
Manual 


TI 966312-9701 
TI 959227-9701 
TI 960129-9701 


Texas Instruments Incorporated 
Texas Instruments Incorporated 
Texas Instruments Incorporated 
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VOLUME 5 
NOVOVIEW VISUAL SYSTEM 
ACCEPTANCE PROCEDURES 



MANUAL NO. 75115 
ORIGINAL ISSUE 

LEAR 35/36 



REDIFON 



* 
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SECTION I 



GENERAL 

1.1 INTRODUCTION 

This manual should contain the Acceptance Procedures for the Novoview Visual System. 
These procedures have been shipped prior to this date under separate cover. Upon 
receipt of this manual, place Acceptance Procedures in this section. 
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VOLUME 6 
NOVOVIEW VISUAL SYSTEM 
BUFFERED INTERFACE UNIT 
& VISUAL CONTROL PANEL 

MANUAL NO. 75115 

ORIGINAL ISSUE 
LEAR 35/36 



REDIfON 



( 



( 



SECTION I 



GENERAL 

This volume will be provided at a later date. In the interim, drawings and schematics 
the buffered interface unit and on the visual control panel can be found in Volume 7. 
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MDB-1710 

GENERAL-PURPOSE INTERFACE MODULE 



INTRODUCTION 

The MDB-1710 General-Purpose Interface Module acts as an interface to transfer information 
between a Digital Equipment Corp. PDP-1 1 Unibus™ and the user's peripheral device. 

The MDB-1710 consists of a single quad module containing the following: 

• fixed logic to interface with the PDP-1 1 and with user's interface logic built on the 
module. Fixed logic includes receivers and drivers, device address selection and 
decoder logic, and dual interrupt vector logic (see figure 1). 

• circuit board facilities and wire-wrap posts to accommodate up to 40 integrated- 
circuit devices. These facilities are used to build logic interfacing the fixed logic on 
the module with the user's peripheral device. 

The MDB-1710 fits into either the DEC BB-1 1, DD-1 1 A, or DD-1 IB Peripheral Mounting 
Panel. 
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PHYSICAL DESCRIPTION 
FIXED LOGIC 



Logic provided on the module consists of integrated-circuit devices in dual-in-line (DIP) 
packages; and wire-wrap posts used to select interrupt levels and vector addresses, to program 
the device address, and to make Unibus driver inputs and receiver outputs, and interface 
address and control lines, available for connection to user interface logic. 

Fixed logic is connected to the Unibus through etched fingers that engage the printed- 
circuit board connector. The module may include three (optional) ribbon cable connectors 
for interconnection between the MDB-1710 and the user's peripheral device or other MDB 
modules. 

USER INTERFACE LOGIC 

Hie module accommodates up to 40 integrated circuit devices in wire-wrap terminations. 
Sixteen positions (in locations 2H through 8H, and 2D through 8D) are dedicated for 14-pin 
DIP devices and have prewired power and ground connections (pins 14 and 7, respectively). 

The remaining positions will also accommodate 14-pin devices, or 16-pin devices if jumpers 
connecting pins 7 and 8 are removed. 

Columns 1 and 1 0 will accept devices with 22, 24, or 40 pins, as well as 1 4- or 1 6-pin 
devices. Use of three 24-pin devices,- or two 40-pin devices, will reduce the number of 
possible 1 6-pin positions by four. 

Columns 1 and 10 will also accept discrete components when space is not used for I-C 
devices. Wire-wrap posts are provided to accommodate discrete components in plated- 
through holes at 0.3-, 0.4-, and 0.6-inch centers. 

All Unibus driver inputs and receiver outputs appear at wire-wrap posts for use in multiple- 
controller interfaces. Unibus driver inputs have pull-up resistors that permit using open- 
collector gates (7403 or equivalent) to OR-tie additional inputs to the drivers. Receiver 
outputs will handle up to 30 unit loads. 

UNIBUS INTERFACE 

Table 1 lists signals at the Unibus/MDB-1710 interface, and other signals that pass between 
the master device and the module. 



Table 1 Master Device/MDB-1 7 1 0 Interface Signals 



Signal 


Description 


DQ0L-D15L 


. Unibus bidirectional data lines. Low (ground) is true, 
+3V is false. 


INITL 


Low-level true or negative-going transition received from 
master device. Use to produce internal master reset. 
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Table 1 Master Device/MDB-1 7 1 0 Interface Signals (cont'd) 



Signal 


Description 


A00L-A17L 


Address lines from master device. Low level is true. 
Bits AQ1L, A02L, and A03L, and control line C1L encode 
one of sixteen addresses. Bits A04L through A 17L are 
used to enable the decoder. Bit A001 is available for use 
by user interface logic, and may be strapped to carry 
byte-transfer signal generated by user interface logic. 


C1L 


Control line, low-level true, from master device. Controls 
address decoder and is available to control I/O status at 
user interface logic. 


COL 


Control line, low-level true, from master device. Available 
to control I/O status at user interface logic, and may be 
used to transfer data from Unibus receivers into user inter- 
face logic. 


MSYNL 


Timing pulse from master device. Negative transition ini- 
tiates internal timing sequence enabled by address decoding. 


SSYNL 


Negative-going pulse (approx 200 nsec) sent by MDB-1710 
to master device. Follows (by approx 100 nsec) the 
negative-going transition of MYSNL when device address 
has been decoded. 


BR4L-BR7L 


One of four possible bus request levels sent by MDB-1710 
to master device in response to request from user interface 
logic. Level is selected by means of wire-wrap jumper. 
Negative level is true. 


BG4INH-BG7INH 


One of four possible bus grant input levels sent by master 
device to MDB-1710 in response to bus request. Level is 
selected by means of wire-wrap jumper. High level is true. 


BG40UTH-BG70UTH 


One of four possible bus grant output levels selected by 
wire-wrap jumper and sent to another controller to extend 
a serial interrupt priority link. High level is true. 


SACKL 


Control level (low-level true) sent to master device by either 
interrupt circuit to acknowledge receipt of bus grant input. 
Reset when vector address has been transferred onto 
Unibus. 


INTRL 


Control level (low-level true) sent to master device by either 
interrupt circuit as vector address is transferred onto Unibus. 


BBSYL 


Busy signal (low-level true) sent to master device by either 
interrupt circuit. Level falls on receipt of bus grant input 
and rises as vector address is transferred onto Unibus. 
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USER LOGIC INTERFACE 



Table 2 lists signals at the interface between fixed logic on the module and user interface 
logic. Connections are made at wire-wrap terminals on the module. 



Table 2 Fixed Logic/User Logic Interface Signals 



Signal 


Description 


Signals to User Logic 




DATA00-DATA1 5 


Unihus data receiver outputs. High level true. 


Device Address 


Sixteen decoded discrete address lines. Eight may be used 
for input, and eight for output. Input address bits AOOL, 
AQ1L, and A02L also available. 


MSYNL 


Control signal from master device (inverted) use.d to ini- 
tiate address timing. 


DSYNG 


Positive-going pulse (approx 300 nsec in duration) follow- 
ing MSYNL by approx 50 nsec, if device address is recog- 
nized Useful far &t\i\r\0 innut rlat^ nnfn TTtiiHitq 


SSYN 


Negative-going pulse (approx 200 nsec) following MSYNL 
by apDrox 100 nsec if device address is recognized 


DSYN 


Negative-going pulse (approx 200 nsec in duration) follow- 
ing rise of SSYN. Useful for loading registers in a DATO 
operation. 


C1L 


Control line from Unibus used to control I/O mode. 
Low-level true. 


COL 


Control line from Unibus used to control I/O mode. 
Low-level true. 


MR 


Negative-going pulse (inverted INITL pulse from Unibus) 
used as master reset. 




Control level high when related vector address is trans- 
ferred onto Unibus data lines. 


DSEL1, DSEL2 


Device-select control level rising when related interrupt 
circuit receives bus grant input, and falling when vector 
address is transferred onto Unibus lines. 


Other Interrupt 
Signals 


Status of "select" and "busy" flip-flops in both interrupt 
circuits. 



(■'-) 
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Table 2 Fixed Logic/User Logic Interface Signals (cont'd) 



Signal 


Description 


Signals from User Logic 




IDATA00-IDATA1 5 


Unibus data driver inputs. Low-level true. 


DEVINT1, DEVINT2 


Bus request from user interface logic. High level true. 
User logic must drop DEVINT when DSEL becomes 
true. 


BYTEXFER 


Positive-going control pulse may be strapped to AOOL 
input line and used for byte control. 


DATA TO BUS 


Positive-going control pulse generated by user interface 
when MDB-1 7 1 0 is acting as the master device. May be 
strapped to C1L line to control data transfer. 


DATA FROM BUS 


Positive-going control pulse generated by user interface 
when MDB-1710 is acting as the master device. May be 
strapped to COL line to control data transfer. 


MSYNC 


Positive-going control pulse generated by user interface 
when MDB-1710 is acting as the master device. May be 
strapped to MSYNL line to control initiation of address 
timing. 



THEORY OF OPERATION 

The logic diagram (Dwg. 40314) shows details of fixed logic furnished on the MDB-1710 
module, and identifies wire- wrap posts at which data, address, and control signals are 
terminated. 

In general, logic on the module includes: 

• data bus receivers and drivers, 

• address selection logic, 

• interrupt logic, and 

• user interface logic designed and built on the module for the particular device 
application. 

The following paragraphs describe the theory of operation of this logic. 
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DATA BUS 



The 1 6-bit data word DnL at the Unibus data interface is received and made available (as 
DAT An) at wire-wrap posts for connection to user interface logic (see figure 2). 



The 16-bit data word IDATAn from the user interface, connected at wire-wrap posts, is 
applied through drivers to the Unibus lines. In an interrupt sequence, either of two vector 
addresses (strapped at wire-wrap posts) is enabled onto lines IDATA02 through IDATA07 
by a respective INT ADR 1 or INTADR2 pulse. 

ADDRESS SELECTION LOGIC 

The address for the MDB-1710 is selected by jumper connections at wire-wrap posts. Any 
address from 760000 through 777777 may be selected. The logic provides eight DATI 
addresses, and eight DATO addresses. 

Sixteen sequential addresses are decoded, with the decoders enabled by address lines A04L 
through A17L which control an open-collector wired-AND circuit (see figure 3). 

Bus address lines A13L through A17L are hard-wired and all must be true at the input ter- 
minals to enable the wired-AND bus. Bus address lines A04L through Al 2L each provide two 
complementary outputs, either of which may be strapped to the wired-AND bus. If the user- 
selected address bit is to be true, the bus receiver output is strapped to the wired-AND bus. 
If that bit is to be false, the inverter output is strapped to the bus. 

Bus address line A03L is hardwired to select either of the two decoder chips (in location 5C 
when A03L = "1", and location 6C when A03L == "0")- Address bits A01L and A02L, and 
control line C1L, are the least-significant bits of the address and are hard-wired to the 
decoders. Bit A00L is not used at the decoders. 
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Figure 3 Address Selection Logic, Block Diagram and Truth Table 

Address selection logic also provides sync and loading signals. When the user address is 
decoded and the mas ter dev ice asse rts MSY NL, the logic produces a series of timing signals 
DSYNG, SSYN, and DSYN. Term DSYN is a negative-going pulse approximately 200 nano- 
seconds in duration, and is useful for lo ading d ata registers when the master device is per- 
forating a DATO operation . The s ignal SSYN is sent to the user interface and terminates 
DSYN. Simultaneous with SSYN, SSYNL is sent to the Unibus interface to indicate that 
the address has been acknowledged. 

INTERRUPT LOGIC 

The MDB-1710 includes two separate sets of interrupt control logic, permitting the user to 
interrupt the PDP-1 1 processor through two unique vector addresses. Wire-wrap facilities 
on the module are used to select any two vector addresses from 4 through 374. A logic "1" 
in the address is made by connecting a wire-wrap jumper. Logic "0's" need not be jump- 
ered. Either address is put onto the output data lines by a respective signal INT ADR 1 or 
INTADR2. 
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As shown in figure 4, bus request levels (BRnL) 4 through 7 are selected by wire-wrap 
jumpers. 

An interrupt request is initiated when user interface logic puts a "1" (+3V) on a DEVINTn 
line, dropping the level on a selected bus request line at the master device interface. 

When the master device sends the bus grant signal (BGnlNH), interrupt logic sends DSELn 
to the user interface which may then remove the DEVINTn signal. The interrupt acknow- 
ledge signal SACKL is sent to the master device when the bus grant signal is received. 

The vector address is then sent to the master device when the bus becomes available; that 
is, BBSYL becomes false, raising INT ADR 1 or INTADR2. 

Other control signals BBSYL and INTRL sent to the master device reflect the state of either 
INTADRn line. 
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Figure 4 Interrupt Logic, Block Diagram 



USER INTERFACE LOGIC 



User interface logic is designed for a specific application, and is built in the 40 integrated- 
circuit device locations provided on the module. 

All Unibus driver inputs and receiver outputs are available at wire-wrap posts and may be 
used for multiple controller interfaces. Inputs to Unibus drivers have pull-up resistors to 
accommodate open-collector gates (7403 or equivalent) which may be used to OR addi- 
tional inputs to the drivers. Unibus receivers will handle up to 30 unit loads. 
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JUMPER CONNECTIONS 



Certain jumper connections must be prepared on the module (other than the fixed logic/user 
logic connections) in order to configure the module for its application. Wire-wrap jumpers 
are to be prepared for both device address selection, and interrupt management and 
addresses. 

ADDRESS LOGIC 

Unibus address bits A04L through A12L must be connected to encode the device address. 
As shown on the logic diagram, for each bit an output may be taken from either the receiver 
output, or the output of an open-collector driver. 

If a bit is to be true in the user-selected address, strap the receiver output to the wired-AND 
circuit. If the bit is to be false, strap the driver output to the wired-AND circuit. 

Bits A13L through A17L are hardwired and must be true (low) at the Unibus lines to enable 
the address decoder. 

INTERRUPT LOGIC 

Interrupt logic must be connected for each of the two vector interrupt circuits. Perform 
connections as follows: 

Vector Addresses. The 6-bit vector address for each circuit is formed by jumpers at three 
rows of three wire- wrap posts on both sides of the I-C device in location B5. 

To encode the vector address for either interrupt circuit, connect a jumper between the out- 
put of a INT ADR 1 or INTADR2 inverter and the related ID AT An li ne (see lo gic diagram 
403 1 4). If both interrupts are to be used, wire addresses for both to IDATAn lines. 

A jumper creates a logic "1". A logic "0" is implied by lack of a jumper. 

Interrupt Management. Select the interrupt level for each interrupt circuit by connecting a 
jumper from terminal J or X to one of the four bus request (BRnL) terminals. 

Unless both interrupts are to be at the same level, strap the selected bus grant input termi- 
nals to each interrupt circuit at terminal K or*W. 

If the interrupts are to be at the same level, strap the first-in-order interrupt circuit to a bus 
grant input, and then strap the bus grant input of the second circuit to the bus grant output 
of the first. For example: 

a. jumper terminal K to BG4INH, then 

b. jumper terminal W to terminal M. 

If the interrupt is to be extended through another controller, connect the bus grant output 
from the appropriate interrupt circuit (terminal M or L) to the related bus grant output level 
(BGnOUTH). 



9 



USER LOGIC EXPANSION MODULE 



The MDB-1 1WW wire-wrap expansion module is available to expand user interface logic 
beyond the space allowed on the interface module. The MDB-1 1WW is designed for cus- 
tom interface applications with Digital Equipment Corporation PDP-1 1 and PDP-8 computers, 
and occupies a single quad slot. Two-level wire-wrap posts, installed on the component side 
of the board, permit ^-inch board spacing within the computer mainframe. 

The module accommodates combinations of as many as 70 dual-in-line ICs or sockets having 
14, 16, 18, 22, 24, or 40 pins. IC positions are identified with a column and row identifi- 
cation. Two of the 10 columns (4 and 8) will handle ICs with from 14 to 40 pins, with 
up to three 40-pin ICs, or five 24-pin ICs, per column. Discrete components may be installed 
in these columns with components on 0.3-, 0.4- or 0.6-inch centers wherever no IC is 
installed. 

Sixteen of the 70 IC positions are dedicated for 14-pin sockets (positions Al through A 10, 
and H3 through H8), and have prewired power and ground connections (pins 14 and 7, 
respectively). All the remaining positions will accommodate 16-pin devices, but the con- 
nection between pins 7 and 8 must be removed for any position to hold a 16-pin device. 

Each position has power and ground decoupling pads to accommodate high-frequency disc 
capacitors. Decoupling pads next to column 10 will hold six low-frequency tantalum capaci- 
tors on 0.4-inch centers. 

Up to four ribbon cable conneetors (optional) may be furnished on the module. Two con- 
nectors (opposite the card connector fingers) may be used for I/O cables to external devices, 
or for interconnection of other MDB modules. The remaining connectors may be used for 
cabling to peripheral devices. Connectors may be ordered with 20, 26, 34, 40, or 50 pins. 
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SECTION 1 



INTRODUCTION 



1.1 DOCUMENT SCOPE AND STRUCTURE 



This document provides an overview of the NOVOVIEW SP model 
building system in sufficient detail to permit an experienced 
programmer to understand the system methodology, structure, and 
internal operation. The document consists of six sections, as 
follows : 



Section 1 



Section 2 



States the function of the program, contains an 
overall block diagram that relates the program to 
the remainder of the NSP system, and discusses the. 
overall program structure and operation. 



the internal operation of the ^.m.gmm 
The structure of this section corresponds 



Describes 
modules . 

to that of the 
Block diagrams in this section 
within the overall diagram,* 



program's overall block <H strain, 
correspond t& bl^efes 



Section 3 Describes how to regenerate a working program from 

individual modules. 



Section 4 Contains the disk directories that list the 

contents of the disks which carry the program and 
its related material. 

Section 5 Lists the name and corresponding part number for 

each of the modules that make up the program. 

Section 6 Describes the link map, concordance, and module 

listings for the program. 
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This -entire document is structured around the concept of the 

m^diile^ «wh-e*e a m<&\sl&'%?&& -^^'^b.r^ut ine or a collection of 
s&toufc$^es--6 that has ttesft : ^S%>#^3- ^ia part number. Section 2 is 
d'ivlied, into. ysubse : ctio1lg r tfehfer- low^Wt order of which describes a 
ftbdti&fe ■-■ Bld'wcba r-ts a^m ^:#ov;idea . tb ; "the module level; therefore, 
suhTo ut i'h f e-s*i An a mod ule v "ar^# ''^otf&tfo $ed as part of that module's 
flo^hart* Section 5 gives in "am e and corresponding part 

number for all modules. the listings in section 6 are separated 
in%d 3 -%odules 'Ttie : name ^&Q$B'&t Climber for each module appear at 
'fetter -t of of v A-t$'tt^ing";'-*H\/X ~- * 1 

' * ..»:.;. •• »\ .j-'i ■ ,f. ^ '>» .£ ^ r Q ^ fl .7 

■ - • v-A r> ' ■ '' • .j ■ ? 

iv2 PROGRAM FUNCTION 

The fJSP model building system consists of two programs? NSPBLD 
ah'S -SiS-PMER. The first, NSPB-LD f generates the various data module 
typefe required for a complete model. Once the data modules are 
completed , they can be r^ad back into NSPBLD where they can be 
edited to correct errors or make desired modifications,, NSPBLD 
a lSo^ ; provides f ac il ities : -fo"^ 1 ist ing various portions of the data 
module currently 'conta ift^- \^|thin the program's buffer, 
• .-v'-^n. - ; - ~.,J ■■■ . ■{ ' ■h^-x.-.C^ d :. 

the second program, '•■NSPMEft, .i-s-^ed to merge two light or surface 
data modules into a s lrt$Ve >e ^rold ule* This program reads two 
modules-specified by the user and merges their contents into a 
single 1 module if there is suSicient room. The composite module 
tfcfe'rr "has ■ any ambiguous r: -SaPata structures reinitialized* This 
leaves the new module in a "safe" state which can then be edited 
by using NSPBLD to reestablish the various data structures with 
respect to the composite data* 



1.3 PROGRAM STRUCTURE 

The two programs, NSPBLD and NSPMER, have the same basic 
structure, as shown by block diagrams in figures 1-1 and 1-2. In 
each "caiftr ^Ihe : ifr$in program control is handled by the text 
"scanner . "This scanner traverses the stored scan tree and 
performs the indicated functions. These functions include such 
things as requesting data from "the user, comparing data against 
known limits , jumping to another portion of the scan tree, and 
executing procedures. 

As the scanner traverses the tree,, it builds up the data in the 
parameter block. When sufficient data have been received from 
the user, as determined by the scan tree, the scanner passes 
control to one -of -the data processing procedures that use the 
data in the parameter block to insert, delete, change,, or list 
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data in the module block* Al^j j j^at% cipmmyn ication between . the 
scanner and the various j>r^ess$jig .procedures is- accomplished 
through the parameter block.- .rShe\ : v;ar^4o;us .procedure groups .,r- :isiich,, 
as light module pr o c ed u r e s , -e tc . m$ty ; :: u : s^ »in e i n ; t ex-n:a33 t empcunar y, 
storage, but they c omm un i c ate t))/ ^^the^: r o ups ; o n 1 yi it h rough - fcke; 
parameter block or the module biiqc'k...-^-. ; ; : c . . . ,. : - e '"."J 

% £ 2 ' ^ ? ; X ~n - ~ • ...•••IV-'- 

The scanner also controls.- #^.^ij-^put ; -arid -output cf data/ 
The scanner I/O procedures are used to pass :.da;tft -monies " b^.twe.eh;; 
mass storage devices and the module block buffer. The I/O 
procedures also handle I/O to the system console. The only I/O 
not handled directly by the scanner are data transfers to the 
Tektronix 4010 display from the display procedures (see section 



1 . 4 PROGRAM CONFIGURATION . ; { . tf T ', : ,; * ;•, . > , V ;> 

The program NSPBLD exists in two conf-igur atio;»ns s ^"l.) standard , 
(no Tektronix 4010 support) and (2) dismay ; ( with Tektronix ^.40.10- 
support) . The standard version is called NSPB LS and is generated 
by using the files NBSWHO and DS^TEf^P |see sections 2.6.2 andy 
2.7.1). The display version is ca^jTe^ rl^SPBLD and , is generated by 
using the file NBDWHO (see sec tion/2 • 7.J ) and the Tektronix, 4010 
display package (see separate d^ooujaent) . References , in thi.3 
document to NSPBLD are the gener ic ; pr.pg ram and such , references 
apply to both NSPBLS and NSPBLD. . , \ , . \l 
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SECTION 2 



MODULE DESCPIPTIOliS 



2. 1 INTRODUCTION 

This section describes in detail the internal operation of the 
NSPBLD and NSPMEE programs., The arrangement of this section 
corresponds to the block diagrams for these programs in section 1 
(figures 1-1 and 1-2). Each separate block of procedures on 
those diagrams corresponds to a module group section here. For 
example, the Mock labeled "light module procedures" in figure 
1-1 is discussed here in section 2, 10, titled "Module Group: 
NSPBLD Light Module Procedures." The block diagrams found in 
this section are expansions of the individual blocks of figures 

1- 1 and 1-2. For example, the block labeled "light module 
procedures" in figure 1-1 is expanded here in figure 2-25 to show 
the individual modules of the light moduie groups. 

Each module group section is further divided into subsections 
that discuss individual modules; the general arrangement of the 
subsections corresponds to the block diagram for the module 
group. For example, the light module group block diagram , (figure 

2- 25 in section 2,10) shows eight module blocks, one of which is 
labeled LMDLET. This module is discussed in section 2. 10*2, 
titled "Module: LMDLET. " 

Flowcharts are provided for modules that require them. The 
flowcharts are in alphabetical sequence following this section. 
For quick reference to find a flowchart, see the alphabetical 
listing of them on the List of Effective Pages (following the 
Contents pages) • Flowchart syntax and naming conventions are 
discussed in the following section (2. 1*1). 
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extents pages). Flowchart syntax and naming convent ions are 
diseased in the following section (2. 



2.1.1 FLOWCHART SYNTAX 

The symbols used in tki "flowcharts for this document are shown 
and described in figure 2-1. The flowcharts have been drawn at a 
module (file) level, with individual procedures detailed more 
fully for the data processing procedures and other complex 
modules . 

The flowchart name corresponds to the module (and source file) 
nain# a'#>: follows: 

NBname 

where: 

NB = the program prefix for the modeling system* 

name = the module name {same as the source file name) * 

For example, the flowchart name for the module SI1INST contained 
in the file SHXNST would be NBSMINST. 

The connector identifiers for on- page connectors are unique for 
the page on which they occur, but may not be unique for the 
entire flowchart if the flowchart is longer than one page. The 
off-page connector identifier is unique within a flowchart for a 
module, but may not be unique for all flowcharts of the program 
or system. 



2- 2 MAIN^ROUTINEi NBfiAJJJ 

The module NB&AIN contains the NSP model building system main 
procedure, NSPBLD. This procedure initializes the required 
number of logical units, sets up the scan parameter list 
(NBSPAF) , and passes control to the scanner (T3SCAN) , which then 
proceeds to traverse the scan tree pointed to by the scan 
parameter list* 

The procedure NSPBLD is used for both NSPBLD and NSPMEP* The 
list of logical units to be initialized and the appropriate scan 
parameter list for each program are located in modules NBDWHO and 
HERMSG, respectively. This enables the main routine and scanner 
to be general in nature and independent of program function. 
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TITLE 



EXPLANATION 



ENTRY/EXIT 



XXXXXX * ENTRY POINT LABEL 
OR 1 ENTRY ' 
OR ' RETURN 8 
: ' , v OR 'EXIT* 



PROCESS 



TEXT « DESCRIPTION OF PROCESS 
BEING PERFORMED 



DECISION 



TEXT = DESCRIPTION OF DECISION 
BEING MADE 



DISPATCH 



TEXT = DESCRIPTION OF DISPATCH 
BEING PERFORMED 



PROCEDURE CALL 



XXXXXX = PROCEDURE ENTRY POINT 
NAME 

TEXT « DESCRIPTION OF PROCEDURE 
BEING PERFORMED 



ONPAGE 
CONNECTOR 



X » CONNECTOR IDENTIFIER 



•TO' OFFPAGE 
CONNECTOR 



X * CONNECTOR IDENTIFIER 



•FROM* OFFPAGE 
CONNECTOR 



X = CONNECTOR IDENTIFIER 



901U1-SM 



FIGURE 2-1 
FLOWCHART SYNTAX 
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2. 3 MODULE^GRO UP r SC AN££E_&£2 JLZS-ESSCED ores 

The scanner and I/O procedures (see figure 2-2) are contained in 
the following modules: 



T$5CAN 
KEYIOS 
NBFIOS 



FUNCTION SECTIOIi 

CQjnnfJ7i"ft^Scanner 2. 3. 1 

Keyboard I/O procedures 2.3.2 

Floppy disk I/O procedures 2.3.3 



The scanner (T$SCAN) reads and interprets items in the scan tree. 
These items may direct the scanner to issue a prompt to the 
keyboard and retrieve a user response via procedures in KEYIOS. 
The data sent and received are converted to or from binary form 
by the various procedures discussed in section 2.4 e 

Other scan items may direct the scanner to read or write a data 
module via the file I/O procedures contained in N3FI0S. Various 
other modules and procedures may also use the I/O procedures to 
perform special I/O operations. 



2.3.1 MODULE : TSSCAN 

The module T$SCAN is the command scanner. It consists of a 
number of procedural groups as indicated in the block diagram in 
figure^ 2-3. When TSSCAN is called, the initialization procedure 
clears the 1 internal scan control and execution stack. The scan 
pointer {register B) is initially set to the top of the scan tree 
specified In the scan parameter block (pointed to by register X) . 
Control :i5p then passed to the dispatcher. 

The tree scan item dispatcher retrieves the data word pointed to 
by the scan pointer. The most significant byte of this word 
contains the scan item opcode. The dispatcher isolates the 
opcode and uses it as an index into the handler dispatch table. 
Control is dispatched to the appropriate item processing 
procedure. 
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TtSCAU 



MISC. 

SCAtOtOER 
PROCEDURES 



DATA 









COVERS) 0Ki>:: 









;CAf0fJER & I/O PROCEDURES 



9 0 118 1-359 



FIGURE 2-2 

SCANNER AND I/O PROCEDURES BLOCK DIAGRAM 
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IKJITIAU2A77DU 






ROCEW^E 









TREE SCAO 

ITEM 
DISPATCHER 



MMOiPULATlCU 



DATA 



DATA 
LIMIT CHECK 
PROCEDURES 



MAUPWATI&0 
T£CCEt>URES 



FLAG 
TEST 
PROCEDURES 




CALL 
PROCEDURES 



£CLA^ 
CONTROL 
PfCOCEt>Ufc£S 



DATA 



Mft>C. 



T$5CAU 




KEYIPS -J 



90318 2~ 360 



FIGURE 2-3 

T$SCAN: COMMAND SCANNER MODULE BLOCK DIAGRAM 
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The scan item processing procedures can be classified into nine 
procedural groups as follows: 



TITLE SECTION 

Scan control procedures 2.3.1.1 

Procedure call procedures 2.3.1.2 

Data "get 11 procedures 2. 3* T. 3 

Data comparison procedures 2.3.1.4 

Data limit check procedures 2.3.1.5 

Memory manipulation procedures 2.3.1.6 

Data "out" procedures 2.3.1.7 

Flag manipulation procedures 2.3.1.8 

Flag test procedures 2.3.1.9 



Each of these groups is discussed in detail in the following 
paragraphs. Refer to figures 2-4 through 2-13 for descriptions 
of the scan item data formats. 



2.3-1.1 T$SCAN Scan Control Procedures 

The scanner contains a scan pointer stack which is used in 
conjunction with the scan control procedures to manipulate the 
scan pointer* The- following procedures are included in this 
group: 



PROCEDURE 
TSLINK 

T$PSHS 

T'SPOPS 

T$PSJS 



FUNCTION 

Set the scan pointer to the new specified 
value 

Push the specified value onto the scan pointer 
stack 

Pop a value off the scan pointer stack into 
the scan pointer 

Push the address of the next scan item onto 
the scan pointer stack and set the scan 
pointer to the specified value 



Refer to figure 2-4 for the corresponding scan item data formats. 
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OPCODE 




SCAN POINTER 



PROCEDURE: T$LIN K 

CONTINUE SCAN AT 'SCAN POINTER ' s 



OPCODE 




PROCEDURE: T$PSHS 


1 




PUSH ' SCAN POINTER " ON SCAN STACK 


SCAN POINTER 





PROCEDURE: T$POPS 

POP 'n' ITEMS FROM THE SCAN STACK 
AND CONTINUE SCAN AT LOCATION 
POINTED TO BY nth ITEM. 

IF n « 0 ft A SINGLE ITEM IS POPPED . 



OPCODE 
3 




SCAN POINTER 



PROCEDURE: T$PSJS 

PUSH LOCATION OF NEXT SCAN ITEM 
SCAN STACK AND CONTINUE SCAN AT 
•SCAN POINTER 1 . 



ONTO 



FIGURE 2-4 

DATA FORMATS OF THE SCAN CONTROL PROCEDURES 
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2a 3. 1.2 T$SCAN Procedure Call Procedures 

The scanner contains an execution stack that is used in 
conjunction with the procedure call procedures to execute 
external routines to perforin specialized scanning functions or 
data processing operations. The following procedures are in this 
group: 



PROCED UPE 
TSPSHX 



FUNCTION 

Push the specified procedure call's address 
onto the execution stack 



T$POJX 
TSPSJX 



Pop a procedure call's address off the 
execution stack and execute that call 

Execute the specified procedure call 



Note that the items on the execution stack are actually the 
addresses of the scan items that caused the corresponding 
execution of T$PSHX. When TSPOJX is executed, the scan pointer 
is loaded with the popped address and the procedure TSPSJX is 
executed, resulting in the call of the appropriate procedure* 

Upon return, the scan pointer is restored and updated to point to 
the next scan item following the corresponding TSPOJX scan item* 
Refer to figure 2-5 for the corresponding scan item data formats. 
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OPCODE 
4 



P OR n 



PROCEDURE ADDRESS 



OPTIONAL ARG. #1 



OPTIONAL ARG. #m 



PROCEDURE: T$PSHX 

PUSH THE LOCATION OF THIS SCAN ITEM ONTO THE 
EXECUTION STACK AND CONTINUE SCAN AT NEXT ITEM,, 

n « LENGTH OF THIS SCAN ITEM (IN WORDS) . 

IF n = 0, LENGTH IS ASSUMED » 2. 

PROCEDURE ADDRESS * ADDRESS OF PROCEDURE TO BE 

EXECUTED (SEE OPCODE 5, BELOW) . 

WHEN PROCEDURE IS CALLED , REGISTER B POINTS TO 
OPTIONAL ARGUMENT LIST (OPTIONAL ARG . #1 ) . 

m * NUMBER OF ARGUMENTS 

NOTE: n *<m + 2 



OPCODE 
5 



PROCEDURE: T$POJX 

POP SCAN ITEM ADDRESS FROM EXECUTION STACK AND 
TREAT THE DESIGNATED ITEM AS THOUGH IT WERE 
OPCODE 6. 

AFTER PROCEDURE HAS BEEN EXECUTED, CONTINUE 
SCAN AT NEXT ITEM. 



OPCODE 
6 



0 OR n 



PROCEDURE ADDRESS 



OPTIONAL ARG. #1 



< 



OPTIONAL ARG. #m 



PROCEDURE: TS.PSJX 

EXECUTE THE DESIGNATED PROCEDURE AND CONTINUE 
SCAN AT NEXT ITEM. 



t 0 ill 1- 5% 9 



FIGURE 2-5 

DATA FORMATS OF THE PROCEDURE CALL PROCEDURES 
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2.3-1.3 T$SCAN Data "Get" Procedures 

The data "get" procedures output a prompt message to the keyboard 
and then read the modeler's response. Each procedure expects a 
different type of input data. If the modeler enters data of the 
wrong type, an error message is printed and the modeler is once 
again asked for the data (i.e., the prompt is output again) « 

Once correct data are received, the data are converted to their 
internal program format, such as binary, packed .ASCII , etc., as 
shown in figure 2-6. The value is then placed in the memory 
location specified by the scan item and also into the global 
buffer called T$TOKN. This buffer is two words long to 
accommodate all numeric data types (real, name, integer, etc.); 
however, some data types are longer than two words. In these 
cases, TSTOKN may be loaded with some other useful value such as 
data length (as in the case of ASCII strings) , or T$T0KN may be 
left unchanged* 

The following procedures are included in this group: 





EXPECTED 


VALUE LEFT 


PROCEDURE 


DATA TYPE 


IN T3TOKN 


TSGETC 


Single ASCII character 


Received character 


T$GETS 


ASCII string 


String length (in 






words) 


T45GETI 


Single precision 


Received value 




integer 




T$GETR 


Peal value (double word) 


Received value 


TSGETN 


Name 


Received name 


TSGETA 


P71, or N/Y 


Received character 


TSGETU 


Unit (device and 


No change 




file name) 




T$GETM 


Peal value (with 


Received value 



metric/English (in English units) 

conversion) 



The procedure T$GETA is used to get a binary response, either N/Y 
(no or yes) or J7/1. Not only is the ASCII character return in 
the specified memory location and TSTOKN, but a flag is cleared 
or set in the scanner flag word TSFLAG. The flag is called 
ALV..F (refer to listings for its equated value). The flag is 
set if a Y or a 1 is received; otherwise, it is cleared* 

The procedure T$GETM is identical to TSGETR except that the data 
are converted by a call to H2BIN rather than R2BIN. As a result, 
the returned binary value may be scaled to English units if the 
conversion procedures metric/English conversion flag is set* 
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These "get" procedures act as 
T$GET, which performs the majority 
determines the type of action that 
the terminator encountered in the 
table indicates the action to 
terminators. 



co-routines with the procedure 
of the work. This procedure 
should be taken as a result of 
input data. The following 
be taken for the three legal 



INPUT 

VALUE ,<CH> 

VALUE,<HT> 

VALUE, <FSC> 

<CB> 

<BT> 

<ESC > 



ACTION 

Process value 
Process value 

Illegal terminator, ask again 
Ignore, ask again 

Convert and echo the current value in 
memory, and continue. 

Convert and echo the current value in 
memory, and continue; also set' KGC. . 
in T $ PL h G 



As indicated in the table a response of <HT> causes the value in 
the memory location, specified by the scan item, to be converted 
to ASCII and written to the keyboard „ This process is 
accomplished by calling the corresponding output procedure (to be 
discussed later) « 



When only an <ESC> (escape) is entered, the response is the same 
as if <HT> is entered, except that the "keep going" flag (KGO..F) 
in the scanner flag word is set* This results in skipping the 
input request on subsequent executions of TSGET. This makes each 
"get" request look as though the user had typed <HT>. This 
action continues until KGO..F is cleared either by T$GET when an 
error is detected or by a scan item in the scan tree. 

Figure 2-7 describes the scan item format for the "get" 
procedures* 
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(IGNORED) character (ASCII) SINGLE CHARACTER 



CHARACTER 1 



CHARACTER 2 



CHARACTER 2n-l CHARACTER 2n 



CHARACTER STRING 

n 8 I OF WORDS IN STRING 
(PAD WITH >00 OR >FF) 



S 2 ] 



SIGNED INTEGER 

(TWO'S COMPLEMENT FOR NEGATIVE) 



s 


2 21 




2 j 


REAL 


s 


2 6 


2° 2" 1 

9 ■ 


2 ~8 


(TWO'S COMPLEMENT FOR NEGATIVE) 



ASCII •** OR I6H0RED 


CHARACTER 


NUMBER 



NAME 



CHARACTER 


(IGNORED) 


NUME 


ER 



ALTERNATE NAME 

(USED ONLY IN SCAN ITEMS) 



DEV. CHAR. 1 


DEV. CHAR. 2 


DEV. CHAR. 3 


DEV. CHAR. 4 


FILE CHAR. 1 


FILE CHAR. 2 






FILE CHAR. 5 


FILE CHAR. 6 


(SPARE) 



UNIT (DEVICE AND FILE NAME) 

DEVICE IS PADDED WITH >A0 
(ASCII SPACE). 

FILE NAME PADDED WITH >FF e 

SPARE IS RESERVED FOR 
FUTURE USE* 



9 0 116 1-358 



FIGURE 2-6 

INTERNAL PROGRAM FORMATS OF MODELING DATA 
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OPCODE 


n 


MESSAGE 


ADDRESS 


VALUE ADDRESS 



PROCEDURES: TSGETC 


OPCODE 




10 


" T$GETS 


OPCODE 




n 


T$GETI 


OPCODE 




12 


T$GETR 


OPCODE 


s 


14 


T$GETN 


OPCODE 




15 


T$GETA 


OPCODE 




17 


T$GETU 


OPCODE 




18 


T$GETM 


OPCODE 




19 



GET A RESPONSE FROM THE KEYBOARD AND CONVERT 
TO INTERNAL FORMAT. 

n « 0 IN ALL CASES EXCEPT FOR T$GETA. FOR 
T$GETA: 

n « 0 TO GET ' N ' OR 9 Y j 
n s 1 TO GET '0' OR *1 ' 

MESSAGE ADDRESS = LOCATION OF PROMPT MESSAGE 
BUFFER o 

VALUE ADDRESS - LOCATION TO PLACE RETRIEVED 
VALUE AND LOCATION TO FIND DEFAULT VALUE. 
IF VALUE ADDRESS = 0, MODELER IS FORCED TO 
RESPOND (I.E., CANNOT USE <HT> OR <ESC>). 
ALSO, THE RECEIVED VALUE IS ONLY PLACED IN 
T$TOKN . THIS OPTION IS NOT VALID FOR T$GETS 
OR T$GETU . 



S6118 1-S50 
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FIGURE 2-7 
DATA FORMATS OF THE DATA GET PROCEDURES 
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2-3. 1.** TSSCAN Data Comparison Procedures 

The data comparison procedures are used to dispatch scan control 
based on an input value. The following procedures are in this 
group: 



Both of these procedures compare the contents of T3TOKK with a 
list of possible items (characters or names). If a match is 
found, the current scan pointer is pushed onto the scan pointer 
stack, and the scan pointer is set to the value associated with 
the matched item. If no match is found, the scan continues 
immediately after the comparison scan item. 

A special item has been allowed for use in the dispatch item 
list. This item is "ANY" which is eguated to >FF. This item can 
be used in place of a character or the character portion of a 
name to cause a match with any value in TSTOKN. This provides a 
means of error detection during the comparison. 

Refer to figure 2-8 for the corresponding scan item format and to 
the listings of the scan trees as examples. 



PROCEDURE 



FUNCTION 



T$CHPC 



Dispatch on character 



TSCMPN 



Dispatch on name 
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OPCODE 
2(5 


n 


CHARACTER 




SCAN POINTER 



CHARACTER 



SCAN POINTER 



PROCEDURE: T$CMPC 

COMPARE THE CHARACTER IN T$TOKN WITH 
ITEM •CHARACTER 1 OF EACH 'ITEM' IN SEQUENCE, 

#1 IF A MATCH IS FOUND, PUSH THE LOCATION 

OF THE NEXT SCAN ITEM ONTO THE SCAN 
STACK AND CONTINUE THE SCAN AT THE 
LOCATION INDICATED BY 'SCAN POINTER 0 
FOR THE MATCHED ITEM. IF NO MATCH 9 
CONTINUE SCAN AT NEXT SCAN ITEM. 

n « NUMBER OF ITEMS TO CHECK. 

ITEM NOTE : IF 'CHARACTER' = >FF, THE ITEM 

#n WILL MATCH ANY CHARACTER IN T$TOKN , 



OPCODE 
25 


n 


NAME 
CHARACTER 




NAME NUMBER 



SCAN POINTER 



ITEM 
#1 



PROCEDURE: T$CMPN 

SIMILAR TO OPCODE 2(3 EXCEPT THE COM- 
PARISON IS DONE ON NAMES DESIGNATED BY 
'NAME CHARACTER' AND 'NAME NUMBER ' . 

NOTE; IF 'NAME CHARACTER' = >FF, THE 
ITEM WILL MATCH ANY NAME IN T$TOKN „ 



NAME 
CHARACTER 



NAME NUMBER 



ITEM 



SCAN POINTER 



toi re 1-351 



FIGURE 2-8 

DATA FORMATS OF THE DATA COMPARISON PROCEDURES 
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2.3,1,5 TSSCAN Data Limit Check Procedures* 

The data limit check procedures are used to compare a data item 
in memory against an upper or lower limit. If the data item is 
not within the specified limits (inclusively) , the scan pointer 
is replaced with the designated scan value. The following 
procedures in this group act as conditional branches (see figure 
2-9 for the data format for each entry) : 



PROCEDURE 
TSLIMB 



FUNCTION 

Limit an integer value 
(limit values from 0 
to 225) 



TSLIMI 



Same as T$LI*1B, except 
limit values from 
-32768 to 32767 



T$LIHR 



Limit double-word real 
value 



TSLIKN 



Limit name value (limit 
check considers the 
character portions as 
well as the numeric 
portion) 



Ail of the limit check procedures are capable of modifying a 
single specified bit flag in TSFLAG, depending on the result of 
the limit check. The flag designated in the scan item can be 
set, cleared, or unchanged on either success or failure of the 
limit check, depending on the encoded data in the scan item* 
Refer to figure 2-9 for the corresponding scar, item data formats- 



*These procedures use self-modifying code. 
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SUCCESS SUCCESS 
EKABLE SET 


FAILURE 
EKABLE 


FAILURE 
SET 


\x // 


opcodK 

3(5 \ 


FLAG 
OPER 


FtAG 


VALUE ADDRESS 


FAILURE SCAN POINTER 


LOWER 
LIMIT 


UPPER 
LIMIT 



PROCEDURE: T$LIMB 

CHECK THE INTEGER VALUE POINTED TO BY 'VALUE 
ADDRESS' AGAINST THE 'LOWER LIMIT' AND ' UPPER 
LIMIT' (0 < LIMITS < 255). IF THE VALUE IS 
OUTSIDE TH? LIMITS,~CONTINUE SCAN AT 'FAILURE 
SCAN POINTER'. IF VALUE IS WITHIN THE LIMITS 
(INCLUSIVE), CONTINUE SCAN AT NEXT SCAN ITEM. 

FLAG # * BIT NUMBER OF A FLAG IN T$ FLAG . 

SUCCESS ENABLE * ENABLE FLAG MODIFICATION IF 
LIMIT CHECK IS SUCCESSFUL. 

SUCCESS SET « NEW STATE OF DESIGNATED FLAG IF 
LIMIT CHECK IS SUCCESSFUL AND SUCCESS ENABLE 
EQUALS 1 . 

FAILURE ENABLE - ENABLE FLAG MODIFICATION IF 
LIMIT CHECK ISA FAILURE . 

FAILURE SET * NEW STATE OF DESIGNATED FLAG IF 
LIMIT CHECK FAILS AND FAILURE ENABLE - 1 * 



OPCODE 


FLAG 


FLAG 


32 


OPER 




VALUE 


ADDRESS 



FAILURE SCAN POINTER 



PROCEDURE: T$LIMI 

SAME AS OPCODE 30 EXCEPT THE 'LOWER LIMIT ' 
AND ' UPPER LIMIT 1 ARE INTEGERS BETWEEN -32768 
AND 32767. 



LOWER LIMIT 



UPPER LIMIT 



FIGURE 2-9 (PART A) 
DATA FORMATS OF THE DATA LIMIT CHECK PROCEDURES 
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FAILURE SCAN POINTER 



OPCODE 
34 



FLAG 
OPER 



FLAG 
# 



VALUE ADDRESS 



PROCEDURE: T$LIHR 

SIMILAR TO OPCODE 30 EXCEPT THE YALUE BEING 
CHECKED, THE 'LOWER LIMIT 1 , AND THE 'UPPER 
LIMIT' ARE DOUBLE WORDS IN 'REAL' FORMAT . 



LOWER LIMIT 



UPPER LIMIT 



FAILURE SCAN POINTER 



OPCODE 
35 



FLAG 
OPER 



FLAG 
# 



VALUE ADDRESS 



PROCEDURE: T$L IMN 

SIMILAR TO OPCODE 30 EXCEPT THE VALUE BEING 
CHECKED IS A DOUBLE WORD IN 'NAME' FORMAT, 
AND 'LOWER LIMIT' AND 'UPPER LIMIT' ARE 
DOUBLE WORDS IN 'ALTERNATE NAME' FORMAT . 



LOWER LIMIT 



UPPER LIMIT 



S 0 2 1 6 1 - J 5 3 



FIGURE 2-9 (PART B) 
DATA FORMATS OF THE LIMIT CHECK PROCEDURES 
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2-3*1.6 T$SCAN Memory Manipulation Procedures 

The memory manipulation procedures allow arbitrary blocks of 
memory to be initialized to some value or moved from one location 
to another* The procedures in this group are as follows: 

PROCEDURE FUNCTION 

TJZAPM' Initialize memory blocks 

TSMOVH : . Kove memory blocks 



The procedure T$ZAPM allows several different memory blocks to be 
initialized with a single scan item. Pefer tc figure 2-10 for 
the corresponding scan item formats. 



2-20 



NSPBLD/NSPMER 901181-109 
MODULE DESCRIPTIONS 



OPCODE 
38 


n 


START ADDRESS 


- (BLOCK 


SIZE) 


VALUE 


• 

T 




START 


ADDRESS 


-(BLOCK SIZE) 


VALUE 



. BLOCK 
> #1 



BLOCK 



PROCEDURE: T$ZAPM 

INITIALIZE MEMORY BLOCKS. 

n = NUMBER OF MEMORY BLOCKS TO 
INITIALIZE. 

START ADDRESS * ADDRESS OF MEMORY 
BLOCK. 

BLOCK SIZE « NUMBER OF WORDS IN THE 
MEMORY BLOCK. 

NOTE THAT THE NEGATIVE BLOCK SIZE IS 
PLACED IN THE SCAN ITEM BLOCK LIST 
ENTRIES. 



OPCODE 
39 



SOURCE ADDRESS 



DESTINATION ADDRESS 



PROCEDURE: T$MOVM 

MOVE 'n' WORDS OF MEMORY DATA FROM 
•SOURCE ADDRESS' TO 'DESTINATION 
ADDRESS' . 



9 0 X 1 8 1- S 5 «» 



FIGURE 2-10 

DATA FORMATS OF THE MEMORY MANIPULATION PROCEDURES 
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2.3.1.7 1$SCAN Data "Out" Procedures 

The data ?, out" procedures correspond to the data "get" 
procedures. They are used to convert data from the internal 
format to an ASCII string which is output to the keyboard. The 
following procedures are in this group: 



PROCEDURE 



OUTPUT DATA TYPE 



TSOUTC 
T$O0TS 
T$OUTI 
TSOUTR 
TSOUTN 
TSOUTA 
TSOUTU 
T$OUTM 



Single ASCII character 

ASCII string 

Single precision integer 

Real value (double word) 

Name 

(Same as TSOUTC) 
Unit (device and file name) 
Real value (wit h English/metric 
conversion) 



Refer to figure 2-11 for the scan item format and to figure 2-6 
for the data type format. 



OPCODE 




VALUE 


ADDRESS 



PROCEDURES : T$0UTC 


OPCODE 




40 


T$0UTS 


OPCODE 




41 


T$0UTI 


OPCODE 




42 


T$0UTR 


OPCODE 




44 


T$0UTN 


OPCODE 


s 


45 


T$0UTA 


OPCODE 




47 


T$0UTU 


OPCODE 


S 


48 


T$0UTM 


OPCODE 


s 


49 



CONVERT THE VALUE POINTED TO BY 'VALUE 
ADDRESS' TO AN ASCII STRING AND OUTPUT 
IT TO THE KEYBOARD . 



9 0 118 1-355 



'FIGURE 2-11 
DATA FORMATS OF THE DATA OUT PROCEDURES 
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2„ 3. 1 « 8 1$SCAN Flag Manipulation Procedures* 

The flag manipulation procedures allow the setting or clearing of 
bit flags in arbitrarily specified flag words. The following 
procedures are included in this group: 

PROCEDURE m£CTIO]! 
TSFLGS Set a bit flag 

TSFLGC Clear a bit flag 

Refer to figure 2-12 for scan item formats. 



*These procedures use self- modifying code. 



OPCODE 




FLAG 
# 


FLAG WORD ADDRESS 



PROCEDURES : T$FLGS OPCODE = 36 
~ T$FLGC OPCODE = 37 

SET OR CLEAR THE DESIGNATED BIT (FLAG #) 

IN THE SPECIFIED FLAG WORD 9 RESPECTIVELY,, 



9 0 118 1-356 



FIGURE 2-12 
DATA FORMATS OF THE FLAG 
MANIPULATION PROCEDURES 
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2. 3.1. 9 TSSCAN Flag Test Procedures* 

The flag test procedures allow scan control tranches on bit flag 
conditions in arbitrarily specified flag words. The following 
procedures are included in this group: 

PROCEDUF £ FUNCTION 
TSJOFS Jump on flag set 

T$JOFC Jump on flag clear 

Befer to figure 2-13 for scan item f ormats 0 

*These procedures use self-modifying code* 



FLAG 
# 



PROCEDURES: T$J0FS OPCODE * 8 



OPCODE 



T$J0FC OPCODE « 9 



FLAG WORD ADDRESS 



SCAN POINTER 



CONTINUE SCAN AT 'SCAN POINTER ' IF THE 
DESIGNATED BIT (FLAG #) IN THE SPECIFIED 
FLAG WORD IS SET OR CLEARED, RESPECTIVELY . 
OTHERWISE » CONTINUE SCAN AT NEXT SCAN ITEM. 



9 01161-35? 



FIGURE 2-13 
DATA FOPHATS OF THE FLAG 
TEST PROCEDURES 
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2.3.2 HODDLE: KEYIOS 

The module KEYIOS contains three procedures which facilitate 
doing ASCII I/O to keyboard- and printing devices. The first 
procedure, DATAS, is used to initialize a device and optionally 
assign it to a logical unit- This procedure is called with 
register X pointing to a standard program request block (PRB). 
The B register contains an encoded logical unit number, 
programmatic assign flag, and a maximum character count in the 
following form: 



P 7 8 15 

r~i — 1 1 • 1 ^ 1 

| | LOGICAL 0NIT # | MAX* CHAR. CCUHT | 
1 , , j 

I 

PROGRAMMATIC ASSIGN FLAG 



The logical unit number and maximum character count are moved to 
the PRB. If the programmatic assign flag is set, a monitor call 
is executed to perform the assign- The device is then 
initialized by doing another monitor call. 

The second procedure, DATAI, reads a line of text from a device 
specified by an initialized PRB. DATA I is called with register X 
pointing to the PRB and register M pointing to the input buffer. 
The input buffer is of the form of the string constant shown in 
figure 2-6. This procedure checks the terminating character and 
if it is not a <HT>, <ESC>, or <CR>, a <CR> is substituted for 
the terminator. 

The third procedure, DAT AO , outputs a buffer of text to the 
device specified in the designated PRB. Again, the X register 
points to the PRB and the H register points to the text buffer. 
The text buffer is of the same form used by DATAI. It is not 
necessary for the buffer to contain a terminator; if there is no 
terminator, the text will be output, and the carriage will be 
left positioned after the last character. 
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2-3.3 MODULE : NBFIOS 

The module NBFIOS contains procedures to perform disk file I/O.' 
The procedures NB$DBI and NBSDBO perform a" complete input at 3 
output operation, respectively. These two procedures are called 
ifxth register B pointing to a parameter list e The parameter list 
is as follows: 



1) File name block address 

2) Buffer length 

3) Buffer start address 



The file name block format is the same as the internal unit data 
format shown in figure 2-6. 

The procedures NBIDBI and NBSDBO perform the' entire input or 
output operation by loading register X with the address "of a 
table and calling N B $ D 3 X . The procedure NB3D3X reads the table 
and executes a series of small routines to perform the various 
phases of the I/O process. These small routines are as follows: 



ROUTINE 


FUNCTION 


MBJASG 


Assign device to logical unit 


NBSDEF 


Define a disk file- 


NB$OPK 


Open a disk file 


NBSEED 


Pead data 


NB$WPT 


Write data 


NBSCLS 


Close a disk file 


NBSCKI 


Generate and compare checksum on input 


NB$CK0 


Generate checksum for output 



2c 4 MODULE GP0UPj_ CO N VEPSI0]i_PBOCEDUP ES 

The conversion procedures are a group cf modules that contain 
procedures for converting various data types from one form to 
another. There are two basic sets of modules: the first 
performs ASCII to binary and binary to ASCII conversions; the 
second performs internal format conversions. 

The ASCII/binary conversion routines are as follows: 
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MODULE 


PROCEDUR E 


D2BIN 


D2BIN 


BIN2D 


BIN2D 


M2BIN 


M2BIN 


BIN2K 


BIN2M 


R2BIN 


R2BIN 


BIN 2 R 


BIN2R 


A2DNIT 


A2UNIT 


UNIT 2A 


UNIT2A 


CHR2A 


CHE2A 


BIN2N 


BIN2K 


addition 


to these 



support procedures: 



FUNCTION 

Convert ASCII string to integer 
Convert integer to ASCII string 
Convert ASCII string to real 

(Engl ish/metr ic) 
Convert real (English/metric) to 

ASCII string 
Convert ASCII string to real 
Convert real to ASCII string 
Convert ASCII string to unit 
Convert unit to ASCII string 
Convert character to ASCII string 
Convert name to ASCII string 



modules, the following modules provi 



MODULE 



PROCEDURE 



FUNCTION 



CVTBIN 
31 NC VT 



UPKCHR 
PAKCHR 



CVTBIN 
BINOVF 
BINPAD 

UPKSET 
UPKCHP 
DAKSET 
PAKCHP 



Convert ASCII digit to binary 
Check conversion buffer size 
?ad buffer with appropriate pad 

character 
Set ud character unpack procedure 
Unpack character from string 
Set up character pack procedure 
Pack a character into string 



The ASCII to binary 
calling sequence: 



conversion procedures use the following 



(H) 



SBRL ROUTINE 



$ if UPKCHR initialized with input buffer 
address r or input buffer address for use 
by UPKCHP for character unpacking 

Where ROUTINE is the appropriate procedure 
name 



On return: 



Control returns to the location following the call if a 
conversion error occurred; otherwise, control returns to the 
second location following the call. 
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(X) Terminating character 

(A,E) Binary result if double word format 

(A) Binary result if single word format 



The binary formats are shown in figure 2-6. For procedure 
A2UNIT r register A must contain the address of the unit buffer 
prior to calling the procedure, and, upon return, register A is 
unchanged. 

The binary to ASCII conversion procedures use the following 
calling sequence: 



(A,E) 



Binary value; only A is required for single- 
word values; A contains the unit buffer 
address for UNIT.2A 



(X) 
(H) 

5)BRL ROUTINE 
On return: 



Format control word 

Zero if PAKCHR initialized with output buffer 
address , or output buffer address for use 
by PAKCHR for character packing 

Where ROUTINE is a procedure name 



Control is returned to the location following the call if a 
conversion error occurred; otherwise, control is returned to 
the second location following the call* 

The format control word has the following format: 



I I 



7 8 

" i — r" 
I I 



15 



T Total field T Number of fractional 

J length I digits (only for 

I (chars.) | BIN2R and BIN23) 

I I 

^unformatted JNlef t- just if ied 

1=f ormatted 1=right- justified 



In formatted conversions, a space is used as the pad character; 
in unformatted conversions, a null is used as the pad character 
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If the ASCII buffer is not large enough to hold the converted 
value, the entire buffer is filled with asterisks and the error 
return is taken. 



The ASCII/binary support procedures use 
sequences. Refer to the conversion procedures 
these calling sequences and their use. 



various calling 
for details of 



Of the support procedures, the character packing and unpacking 
procedures are of particular interest since they may be used as 
general routines aside from the conversion procedures,, The 
calling sequences for the two packing procedures are as follows: 



(M) 

3BPL PAKSET 



Output buffer address 

Poutine call to initialize ? A K C H F so that the 
next call to PAKCHF will start packing at 
the beginning of the specified buffer 



(A) 

SBRL PAKCHR 



Character 

Poutine call to pack the specified character 
into the next slot in the previously defined 
buffer 



The calling sequences for the unpacking procedures are 
follows: 



as 



(K) 

SBRL UPKSET 



Input buffer address 

Routine call to initialize UPKCHB so that the 
next call to UPKCHB will start unpacking at 
the beginning of the specified buffer 



SBRL UPKCHR 



On return: 



Poutine call to unpack the next character in 
the previously defined buffer 



(A) 



Unpacked character 
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The internal format conversion procedures are as follows: 



HODULE 



PROCEDUR E 



FUNCTION 



METE NG 
ENGMET 
DEGPTC 
PTCDEG 



METENG 
ENGMET 
DEGPTC 
PTCDEG 



Convert metric (m.) to English {ft 
Convert English (ft.) to metric (m 
Convert degrees to parts of circle 
Convert parts of circle to degrees 



These four procedures are called with the value to be converted 
in registers A and E (A only for PTCDEG) . The converted value is 
returned in A and E (A only for DEGPTC). The values are ail in 
the real format except those in parts of a circle which have th^ 
following format: 



I 180 | 90 J 45 | 



2- 5 MODULE GRO UP: MATH .PROCEDURES 

The math procedures are a group of modules which perform a number 
of general mathematical operations/ as indicated in the list 
below. Following the list are text descriptions and flowcharts 
for selected routines. Refer to the listings for more 
information about calling sequences, algorithm implementation, 
and algorithm restrictions. The procedures are listed below in 
library order. 



MODULE 
MUL2 24 

DIV212 



DIV222 



PROCEDURE 
MUL224 

DIV212 



DIV222 



FUNCTION 

Multiply two double-word values 
yielding a four-word result- 

Divide a double-word value by 
a single-word value yielding 
a double-word result (integer 
+ fractional remainder) 

Divide a double-word dividend 
by a double-word divisor 
yielding a double-word result 
(all quantities scaled) 



2-30 



NSPBLD/NSPMEP 901181-109 
MODULE DESCRIPTIONS 



MODULE 
SINCOS 

VBNEM 

VDBNRK 

VDIFF 

VXPBD 
VPLANE 

SQROOT 
ADD333 
BOT2DK 
ROT2DT 



PROCEDURE 

COS 

SIN 

VBNRM 

VUBNRM 

VDIFF 
VSUM 
VXPRD 
VPLANE 

SQROOT 
ADD333 
POT2DM 
ROT2DT 



FUNCTION 

Compute cosine of angle 

Compute sine of angle 

Block-normalize a three- 
component vector 

Block-unnormalize a three- 
component vector 

Vector difference 

Vector sum 

Vector cross-product 

Generate plane equation 

(A,E,C,D) from three-position 
vectors 

Compute square root of double- 
word value 

Add two triple-word numbers 
yielding a triple-word result 

Generate a two-dimensional 
rotation matrix 

Rotate a two-dimensional vector 
using the specified rotation 
matrix 
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Module DIV222 contains the NSFBLD double -precision divide 
routine. It accepts a 32-bit dividend and a 32-bit divisor and 
produces a 32-bit quotient and a scaling factor in register X« 
If the divisor has fever than 16 bits of precision, the routine 
uses the divide instruction to produce the high-order .16 bits, 
and divides the remainder again by the divisor to produce the 
low-order 16 bits of the quotient. If inore than 16 bits of 
precision exist in the divisor, a single iteration of Newton's 
reciprocal approximation is executed to produce the reciprocal of 
the divisor as follows: 



gUeSS = B * = DVSR(B0 = B15) 



then : B = 2Bo ~ DVSR * B 0 2 

B = Bo (2 - DVSR * Bo ) 
The quotient is, then: 

Q » A * B 

9 01181-3 62 



Module VPIANE contains the plane normal and distance generator. 
Using three input vectors, it generates the unit plane normal and 
the orthogonal distance from the plane to the origin of the model 
space* 

To compute the unit plane normal, the cross-product is taken 
between vectors V1 - V2 and V2 - V3, both of which lie on the 
plane. The resultant vector is then normalized to produce the 
unit plane normal. The normal distance of the plane from the 
origin is computed by dotting the unit plane normal with V2« 



2-32 



NSPBLD/NSPMEP. 901181-109 
MODULE DESCRIPTIONS 




normalized 
scaled B22 



N = (VI - V2) x (V2 - V3) 



D = N 



V2 



Module SQROOT is the NSPBLD square root procedure. At entry, 
registers A and E contain R 2 , and register M contains the first 
guess of R. Register X contains the iteration count for the 
following algorithm: 

R 2 

X n - ^ + R n 
x n 

R (n+1) - J- 902181-363 



The square root is returned in register A* 

The procedure BOT2DM generates a rotation matrix consisting of 
single precision Bp sines and cosines* The designated angle is 
specified in parts of a circle,, 

The procedure ROT2DT rotates a two-component vector, using a 
rotation matrix generated by R0T2DM « The vector components are 
double-precision values- The resulting vector is scaled the same 
as the input vector. 
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2 . 6 MODULE GROUP; MISCELLANEOUS NSPBLD PROCEDURES. 

The miscellaneous NSPBLD procedures are used by the scanner to 
perforin special operations which are difficult or even impossible 
to perform with some combination of scan items. There are also 
procedures that are required by more than one data processing 
module group* 

The scanner-related procedures are contained in a single module, 
NBMISC* This module contains the following procedures : 



NBMISC 
PROCEDURE 



FUNCTION 



NBCSAW 



NBCDEG 



Separate the shape and width fields from 
the composite form specified during 
light string operations i 

Interface scanner to the procedure DEGPTC 
(section 2.4) 



NBSAME 
NBCDEV 

NBPDOP 



Compare two arbitrary memory locations 

Compare unit specification (see figure 
2-6 for legal device name) 

Pad a string buffer with spaces and remove 
terminator 



NBBLNK 



Output two blank lines to the listing 
device 



LMVLIM 



LMSTAT 



SMSTAT 



SMEFLM 



Check current light module to see if 
there is sufficient space for the 
newly specified VASI group's strings 

Output the light module statistics to the 
keyboard ' 

Output the surface module statistics to 
the keyboard 

Check an edge or face name against the 
current surface module and report 
whether the edge or face is not defined 



Since all of these procedures discussed above are called by the 
scanner, they all have the calling sequence described in section 
2*3.1 for scan items T$PSHX and T$PSJX, 
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The modules that contain procedures shared by several processing 
module groups are as follows: 



MODU LE PROCEDURE 
HBENTP HBIHEP 
NBPREP 

NBFDEP 
NBDPEP 

NBCHKL NBCH2N 
NBN2CH 
NBSHEX SHEXTN 

SMEXTA 

NBLIST NBLIST 
NBMOVE NBMVUP 



NBMVDN 



HBLNPT HBLIPC 



HBLHPC 



HBLSPS 



FUNCTI ON 

Insert an entry pointer 

Print entry points according to 
entry-point bit mask 

Generate an entry point mask 

Update entry pointer (after 
insert or delete of data) 

Encode a channel number 

Decode a channel number 

Expand a surface module priority 
tree node specification based on 
node name (number) 

Expand a surface module priority 
tree node specification based on 
node offset {data module relative) 

Construct and list a message to the 
listing device 

Contract a data structure (i.e. , 
remove a data block from a data 
structure by moving the trailing 
portion up in memory) 

Expand a data structure (i* 9 open 
a block within the data structure 
by moving the trailing portion 
down in memory) 

Initialize and compute the second 
light in a curved light string 

Compute the next light location for 
a curved light string 

Compute the next light location for 
a straight light string 
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2.6.1 MODULE: N J3L I ST 

The procedure NBLIST is used to generate listings by combining 
text strings and converted values into a complete message. The 
message is described by a table of the form shown in figure 
2-14. Each table entry describes a single data item in the 
message and an associated leading text string* The entry 
consists of four words: 



1) Data type code 

2) Data conversion format control word 

3) Text string address 

4) Data 1 value address 



NBLIST processes the table an entry at a time. The entries are 
processed by first outputting the leading text message with a 
call to DATAO {see section 2.3-2)« The data item is then 
converted to an ASCII string by calling the appropriate 
conversion procedure (see section 2.4). The resultant ASCII 
string is then listed by another call to DATAO. This process 
continues until all table entries have been processed* 



2. 6. 2 MODULE: DSTEMP 

The module DSTEMP is used to define the display package entry 
points when the Tektronix 4010 display package is not linked with 
the program. The following scan tree entry points are defined in 
DSTEMP simply as a scan return: 

NBSBKS 
NBSDSL 
NBSDSS 
NBSVEB 
NB$FND 

The following procedure entry points are defined in DSTEMP as a 
subroutine return: 

DSINIT 
DSCMPR 
DSCINS 
DSCHCL 
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4n 



DATA TYPE 



FORMAT CONTROL WORD 



MESSAGE ADDRESS 



DATA ADDRESS 



GENTRY 
#1 



DATA TYPE 



FORMAT CONTROL WORD 



MESSAGE ADDRESS 



Gentry 



n * NUMBER OF ENTRIES IN THE TABLE 

DATA TYPE « 0 INTEGER 

1 REAL 

2 NAME 

3 SINGLE CHARACTER 

4 (NO DATA, ONLY LEADING TEXT) 

5 UNIT (DEVICE AND FILE NAME) 

6 REAL (WITH ENGLISH/METRIC 

CONVERSION) 

MESSAGE ADDRESS = LEADING TEXT BUFFER 
ADDRESS; IF = 0, NO 
LEADING TEXT. 

DATA ADDRESS = ADDRESS OF DATA BUFFER (SEE 
FIGURE 2-6 FOR FORMATS) . 



DATA ADDRESS 



9 0 116 1-861 



FIGURE 2-14 
NBLIST MESSAGE CONSTRUCTION TABLE 
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2. 7 HODULE^GROUP^ NSPBL D_JESS AG ES 

The NSPBID messages are contained in a group of modules. The 
messages consist of text strings of the format shown in figure 
2-6. These strings are used as prompts by the scanner and as 
fragments for composing listings with NBLIST. The following 
modules define the messages: 



MODULE 



MESSAGE TYPE 



NBDWHO 
NBXMSG 
KBLMSG 
NBSMSG 
NBEMSG 

NBGMSG 



Program id ent if ication message 
General system and common messages 
Messages peculiar to light module processing 
Messages peculiar to surface module processing 
Messages peculiar to environment module 
processing 

Messages peculiar to group module processing 



2„7 0 1 MODULE; NBSTiHO AND NBDWHO 

The module NBSWHO contains the program start-up message for 
NSPBLS , which includes the program release and version numbers. 
.NBSHHO also contains the three program request blocks (PF3s) 
associated with the three logical units used, 

The module NBDRBO contains the program start-up message for 
NSPBLD, which includes the program release and version numbers. 
NBDWHO also contains the four program request blocks (PP.Hs) 
associated with the four logical units used* 

■In addition, these modules also contain several tables which 
control the program's configuration. One of these tables, 
NBLUTT, contains the logical unit assignment data used by N5MAIN 
to initialize the various logical units used by the modeling 
system* The following assignments are made: 



LOGICAL UNIT 

1HEXIMCIMAL1 DEVICE I^CTION 



4 (User assigned) Command input/output 

5 (User assigned) 4010 display (only used 

for NSPBLD) 

6 (User assigned) Listing output 

F KEY Scan trace (used for 

debugging only) 



The second table is the scan parameter list, SB SPAR , which is 
passed to TSSCAN by HBMAIN. 
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2.8 H OPPLE GROUP: NSPBLD_DATfi__S TOP AGE 

The major global data storage allocation for NSPBLD is defined by 
the following modules: 



MODULE 



DESCRIPTION 



SECTION 



NBWOBK 
NBXPAR 
NBCPAR 
NBMPAR 
NBXMOD 



Temporary work area 2.8.1 

System parameter block 2.8.2 

Command list parameter block 2.8.3 

Transformation parameter block 2. 8. a 

Data module buffer 2.8.5 



2. 8. 1 MODULE: HBWOEK 

The module NBWORK contains several temporary buffers used by the 
scanner as a scratchpad during the scanning operation. This 
module also contains the data module headers which are placed in 
the first four words of each module (see table 2-1). 



NAME 

1) Temporary Data 

NB.TMP 

2) Temporary Vector 

NB. VEC 
NB. VEX 
NB. VEZ 
NB. VEZ 

3) Module headers 



SIZE 



2 
2 
2 



SCALE DESCRIPTION 



Scratchpad 



(Vector label) 
B22 Vector, Y 
B22 Vector, Y 
322 Vector, Z 



LM. HED 
SM. HED 
EH. HED 
GM.HED 



ft 
ft 
ft 
ft 



Light module header 
Surface module header 
Environment header 
Group module header 



TABLE 2-1 
NBWORK PARAMETER BLOCK 
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2* 8. 2 KODOLEs NBXPAB 

The module NBXPAR contains the system parameter block. This 
parameter block consists of five overlaid data storage areas. 
The first 12 words of each area are used to store similar items 
of data; the remainder of each area has no correlation between 
the various overlays. The overlays, their description, and the 
corresponding table (2-2 through 2-6) are as follows: 



OVERLAY DESCRIPTION TABLE 

HB-PAR Basic parameter block 2-2 

LM- PAR Light parameter block 2-3 

SK. PAR Surface parameter block 2-4 

EM. PAR Environment parameter block 2-5 

GM. PAR Group parameter block 2-6 



2) 



SAME 


SIZE 


SCALE 


DESCRIPTION 


General Scan Control Data 






NB.UTS 


1 


ASCII 


Type of units 


NB.ENT 


1 


ASCII 


Entity type 


NB.PRB 


6 




File name clock 


HB.OPR 


1 


ASCII 


Operation 


NB.TYP 


1 


ASCII 


Type flag 


NB.EIG 


1 




Control flag word 


NB, ABF 


1 




Buffer available flag 


Entry Point Name 








HB.EPT 


1 


ASCII 


Entry point name 


NB-EPN 


1 


B15 


Entry point number 



TABLE 2-2 
BASIC PARAMETER BLOCK (NB. PAR) 
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NAME 


SIZE 


SCALE 


DESCRIPTION 


General Scan Control Data 






LM. OTS 


1 


ASCII 


Type of units 


LM.ENT 


1 


ASCII 


Entity type 


T u nil o 

L n . PR s 


b 




File name block 


LM.OP* 


1 


ASCII 


Operation 


LM. TYP 


1 


A SCI I 


Light type 


LM.FLG 


1 




Control flag word 


LM. AB F 


1 


- 


Buffer available flag 


Entry-point name 








LM. EPT 


1 


ASCII 


Sntry point name 


LM. EPN 


1 


3 1b 


Entry point number 


First String Specification 






LM.FCL 


1 


ASCII 


First color name 


LM.FSN 


1 


B15 


First string number (PEL) 


LM.FCN 


1 


3 15 


First color number (ABS) 


LM.FFL 


1 


~ 


First string control flags 


LM. FAN 


1 


B 1 5 


First string number (A3S) 


' LM.FSA 


1 


316 


First string address (ABS) 


Last String Specification 






LM.LCL 


1 


ASCII 


Last color name 


LM.LSN 


1 


315 


Last string number (PEL) 


LM.LCN 


1 


315 


Last color number (ABS) 


LM.LFL 


1 




Last string control flags 


LM.LAN 


1 


5 1 5 


Last string number (ABS) 


LM.LSA 


1 


Bid 


Last string address (ABS) 


Flashing and Strobe 


Data 






LM.ONT 


1 


315 


Light on-time 


LM. OFT 


1 


B15 


Light off-time 


LM.PEP 


1 


B15 


Light period 


LM. PHS 


1 


815 


Light phase 



TABLE 2-3 ("ART A) 
LIGHT PARAMETER 3LCCK (LM.PAF) 
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NAME 



SIZE 



SCALE 



DESCRIPTION 



6) Rotating Data 



7) VASI data 



LM. UAA 


2 


B22 


Update angle (actual 








angle) 


LM. DDA 


1 




Update angle (parts of 








circle) 


LM. MST 


1 


B 15 


Number of VASI masters 


LH. REP 


1 


B 15 


Number of VASI repeats 


lm. asw 


1 


B15 


VASI master work area 


LH. REW 


1 


B 15 


VASI repeat work area 


LM. VAN 


2 


£22 


VASI angle 


:ring Data 








LM. NUM 


1 


B 15 


Number of lights per 








string 


LH.SPC 


1 


ASCII 


Vector specification mode 


LM- BRT 


2 


B22 


Brightness 


LM- SAW 


1 


B15 


Encoded shape and width 


LM. SHP 


1 


B15 


Lobe shape 


LM. HID 


1 


B15 


Lobe width 


LM.DAA 


2 


B22 


Direction (actual angle) 


LM. DIB 


1 


Bj? 


Direction (parts of 








circle) 


LM.SHN 


1 


B15 


Switch number 



9) String Flags 



LM.FSL 1 

LM-CHN 1 

LM. AL V 1 

LM. NOB 1 

LM. NOT 1 

LM. NOS 1 

LM.PBI 1 

LM.IOF 1 

10) First Point Vector 



ASCII Control flag selection 

ASCII Cfi + Channel number 

ASCII ALTV flag 

ASCII *B flag 

ASCII *T flag 

ASCII *SP flag 

ASCII Priority 

ASCII I/C flag 



LM.FXX 
LM.FYY 
LM.FZZ 



2 
2 
2 



B22 First point, X 
B22 First point, Y 
B22 First point, Z 



TABLE 2-3 (PART B) 
LIGHT PARAMETER BLOCK (LM. PAR) 
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NAME 



SIZE 



SCALE 



DESCRIPTION 



Delta Vector 



LM-DXX 2 

LM.DYY 2 

LM. DZZ 2 

Last Point Vector 



315 
B1 5 
B15 



Delta X 
Delta Y 
Delta Z 



LM.LXX 
LM.LYY 
LM-LZZ 



2 
2 
2 



B22 Last point, X 
322 Last point, Y 
322 Last point, Z 



Incremental Specification Parameters 



1H.DDS 
LM. HDA 
L M . HDG 
LM.ELA 
LM.ELV 



2 
2 
1 
2 
1 



B22 Delta distance 
322 Heading (actual angle) 
30 Heading (parts of circle) 
B22 Elevation (actual angle) 
Bj? Elevation (parts of 
circle) 



Internal Communication Parameters 



LM.EPK 
LM.EOP 
LK. PTE 
LM.PTP 
LM- PTV 
LH..PTS 
LM. PSU 



1 
1 
1 
1 
1 
1 
1 



Entry pointer mask 

ASCII End of entry point list 

B16 Pdinter to flashing entry 

B16 Pointer to rotating entry 

316 Pointer to VASI entry 

B16 Pointer to strobe entry 

316 Pointer to svitch entry 



Additional VASI data (NSPMEF) 



LM.FVC 
LM. SVC 



315 First VASI color offset 
315 Second VASI color offset 



TABLE 2-3 (PART C) 
LIGHT PARAMETER 3L0CK (LM.PAF) 
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NSPBLD/NSFMER 901181-109 
MODULE DESCRIPTIONS 







NAME 


SIZE 


SCALE 


DESCRIPTION 


1 V 


General Scan Control Data 










SM.UJS 


1 


ASCII 


Type of units 






SM-ENT 


1 


ASCII 


Entity type 






SM. PRB 


6 




File name block 






SM.OPR 


1 


ASCII 


Operation 






SM. 


1 


z 


Dummy spacing word 






SM.FLG 


1 




Control flags 






SM. ABF 


1 


- 


Buffer available flag 


2) 


Entry 


Point Name 












SM-EPT 


1 


ASCII 


Entry point name 






SM.EPN 


1 


B 1 5 


Entry point number 


3) 


First 


Item Specification 










SM.FSS 


1 


ASCII 


First item name 






SM.FSN 


1 


B 1 5 


First item number (BEL) 






SM. FAN 


1 


B 15 


First item number (ABS) 






SM.FSA 


1 


B16 


First item address (A3S) 


«) 


Last Item Specification 










SM.LSS 


1 


ASCII 


Last item name 






SM.LSN 


1 


B15 


Last item number (EEL) 






SM.LAN 


1 


B15 


Last item number (AES) 






SM.LSA 


1 


B16 


Last item address (ABS) 



2-HU 



TABLE 2-U {PART A) 
SURFACE PARAMETER BLOCK {SM.PAR) 



NSPBLD/NSPSEP 901131-109 
MODULE DESCRIPTIONS 





NAME 


SIZE 


SCALE 


DESCRIPTION 


Priority 


Tree Node 


Speci 


f icat ion 






SM . FTS 




- 

ASCII 


Father name 




SM-FTN 


1 


315 


Father number (R EL) 




SM- FT A 


1 


315 


Father number (ABS) 




SM. FTP 




3 15 


Father offset (REL) 




j"* u rin i 

SM, TFS 




A SCII 


First true son name 




SM- TFN 


1 


B 1 5 


First true son number (REL) 




SM. TFA 


1 


315 


First true son number (ABS) 




SM * IFF 




B 1 5 


First true son offset (REL) 




SM . TLS 


1 


A SCII 


Last true son name 




SM- TLN 


1 


B 1 5 


Last true son number (PEL) 




SM.TLA 


1 


B 1 5 


Last true son number (ABS) 




on. XLR 


1 


B 1 0 


Last true son offset ( p EL) 




SM. FF5 




A SCII 


First false son name 




SM. FFN 




B 15 


First false son number (PEL 




SM.FFA 




315 


First false son number (ABS 




SM. FFF 




315 


First false son offset (REL 




SM-FLS 




ASCII 


Last false son name 




SM.FLN 




B15 


Last false son number (PEL) 




SM. FLA 




B15 


Last false son number (ABS) 




SM.FLP 




315 


Last false son offset (PEL) 


Symmetrica 1 Surface 


Specification 






SM.SSF 


1 


ASCII 


Symmetrical surface vector 










flag 




SM. SSV 


4 


2*322 


Symmetrical surface vector 


Cent er line Speci fi cat ion 






SM.CMO 


1 


B15 


Center stripes modelled 




SM.CRE 


1 


B15 


Center striped remaining 


Surface 


Brightness 










SM.BRT 


1 


315 


Brightness 


Surface 


Edge References 








SM.EG 1 


2 


ASCII+B15 


Surface edge 1 




SM. EG2 


2 


ASCII+B1 5 


Surface edge 2 




SM. EG 3 


2 


ASCII + B15- 


Surface edge 3 




SM.EG4 


2 


ASCII+B15 


Surface edge 4 




SM.PTF 


1 


ASCII 


Plane test control 



TABLE 2-ti (PART B) 
SDRFACE PARAMETER BLOCK (SM.PAR) 
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NSPBLD/N SPMER 901181-109 
MODOLE DESCRIPTIONS 



NAME SIZE 
10) Command List Designation 



SCALE 



DESCRIPTION 



SM. ACS 
11) Edge/Face Flags 



13) 



14) 



1 



SM.FSL 


1 


ASCIL 


SM.CHN 




ASCII 


SK.NOB 


1 


ASCII 


CM AtAT 


1 


ASCII 


bn» LLL 




A SCII 


SM- GKD 




ASCII 


SM . A 3D. 




ASCII 


SM.OCC 




ASCII 


XT £s 4*- rs f- #1 






CM ir 1 v 

on. via 


Z 


B 2 2 


SM.V1Y 


2 


322 


S M . V 1 Z 


2 


P22 


Vector #2 






SM.V2X 


2 


3 22 


SM. V2Y 


2 


322 


S«. V2Z 


2 


322 


Vector #3 






SM. V3X 


2 


B22 


SK. V3Y 


2 


322 


SM. V.3Z 


2 


3 22 



15) Plane Equation 

SM.NRX 1 

SM. NR Y 1 

SM.NRZ 1 

SM.DUV 2 



ASCII Active command list select 



Control flag selection 
CB 4 channel number 
*B flag ' 
*T flag 

Landing light illumination 
Ground illumination 
3D illumination 
Light occulting 



3? 

3? 
322 



16) Internal Communication Parameters 



SM.EPM 
SM.EOP 
SM. ECC 



ASCII 
ASCII 



Vector 1 , 
Vector 1, 
Vector 2, 



Vector 2, 
Vector 2, 
Vector 2, 



Vector 3 , 
Vector 3, 
Vector 3 ,. 



X 
Y 

rt 



X 
Y 

7 



Normal, X 
Normal, Y 
Normal, Z 
Plane offset 



Entry- point mask 

End of entry point list 

End of cluster 



TABLE 2-1 (PART C) 
SURFACE PARAMETER BLCCK (SM.PAP) 
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NSP3LD/NSPMEP 901181-109 
MODULE DESCRIPTIONS 



NAME 


SIZE 


S CALE 


DESCRIPTION 


Scan Control Data 






EM. UTS 


1 


ft C C T T 


Type of units 


EM. ENT 


1 


ASCII 


Entity type 


EM.PR3 


6 




File name block 


EM-OPR 


1 


ASCII 


Operation 


EM. 


1 




Dummy spacing word 


EM.FLG 


1 




Control flag wori 


EM.ABF 


1 




Buffer available flag 



First Item Specification 



EM. FIT 
EM. FIN 
EM.FIA 
EM. FTP 



ASCII 
B 15 
B16 
315 



First item name 
First item number (R EL) 
First item address (A35) 
First item type number 



Last Item Specif icatio: 



EM. LIT 
EM. LIN 
EM.LIA 
EM.LTP 



ASCII Last item name 

315 Last item number (PEL) 

3 16 Last item address (ABS) 

315 Last item type number 



TABLE 2-5 (PART A) 
ENVIRONMENT PAR A METE P BLOCK (EM. PAR) 
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NSP-BL-D/NSPMER 901-184 -10 9 
MODULE DESCRIPTIONS 



NAME 



SIZE 



SCALE 



DESCRIPTION 



4) Priority Tree Node Specification 



FM FTS 


i 
i 


a t t 


P 3 +■ h /•"•» T"* V\ O *n a-x 

rd' r.er n aui e 


EM FTN 

JLi Li m X JL l\ 




D I -J 




EM*FTA 


1 
1 


3 1 5 


Paf hnf *"in tin "no "r / t 13 Q \ 
r a l iit! L u u 1U Urz L \ix DO } 


FTF 


1 




r QlDtL Oil se X \ H .1 x* J 


Xj Li » X O 


1 


rl x -x» 


True c A'n ti a mo 

x I U t S5UD 11 a iu e 


F M TS^ 

Xj LJ • i J I' 




D 1 j 


iLU€ OUU ii U lU D e L [ A . j L ) 


EM* TSA 




B 1 5 


■ LUC OOll 11 VX Lu *-/ ~ A- ^ 4 *i IJ »j J 


EM T S £ 


1 
1 


P 1 c. 


T t* n 0 cr r\ n r\ -f- c; 4- / o - T \ 
J JU Uts bUIl OIIS61 \ n. & L ) 


EM FSS 

Xw Li • X O *■..» 




A 9 C T T 
n. o v x J. 


Pal CS '£} C2 r\ m a 
r a Ibc bQIJ 14 a. 10 6 


EH F^TT 

imi ii • X O ll 


1 
1 


D I ,J 


r dibe o on nuiuDer jKuLy 


FM FSA 

Xj Ll • X IX 


1 

< 


R 1 S 


Pa 1 <2Q t« a f« m t i tn V\ ^ • / X '73 C \ 

r ciiby buri \ll u iu D €3 x. [Ado; 


PM pep 


1 
1 




i Q lot SOU QirSGl (r<t«L; 


F M T M D 

XJ Ll • X Li iy 


1 
\ 


i <^r T t 

n 1 I 


'lut 1 son Surface niouui.^ 








ii q m t; 


F M . T M N 




P 1 5 


- 1 Uc oUll ouJLl»cl^/y ill J u. U x " 








Ax U. ill U v3 l_ 


EH- FMD 


1 


A SCI I 


F rl 1 <^ P Qnn enff a r* o m r\ ^ n ■ 1 o 








na.niG 


EM- FMN 

i~* Ll a X LX V* 


1 




Pa loo cr>r\ e n r f a n n m a ^ n 1 n 








nn mhpr 

11 U Ui U C X 


EM . TST 


1 




l x 4 v ouil t jpc 


EM»FST 


1 


A SCII 


P ri 1 ^ <zcs n f vno 
x a x>j w ovii u y u " 


EM. PTF 


1 




r jl a. n*r. Leo I 11 IL Ol 


EMoGCS 


1 


ASCII 


Grandfather coordinate 








system name 


EM-.GCK 


1 


B15 


Grandfather coordinate 








system number (REL) 


FM TCS 


1 


ASCII 


ii. lit: oUll t OOiQina u6 sysuBin 








13 a ill 


E M TC \ T 

XJ 14 a X W 


1 


315 


H^T'fiCi C?r\T» A AA r/^ l n a X a C* %r 4~ s \ rr\ 

bun coor uiuat6 syst,eiu 








number fPELI 


EM.FCS 


1 


ASCII 


False son coordinate 








system name 


EM.FCN 


1 


315 


False son coordinate 


inition 


Specification 




EM.MTY 


1 


ASCII 


Module type 


EM.MDV 


2 


ASCII 


Module device name 


EM. MFN 


3 


ASCII 


Module file name 


EM. MSP 


1 




Module spare 



TABLE 2-5 (PAPT B) 
ENVIRONMENT PAPAKETEB BLOCK (EM. PAP) 
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NSPBLD/HSPHER 901181-109 
HODOLE DESCRIPTION 



NAME 



SIZE 



SCALE 



DESCEIPTIOH 



Dynamic Coordinate Systen Hap Specification 



EH. HTX 
EH.HTH 
EH.COR 
EH.CON 
EH- DCS 
EH.DCN 
EH.DCI 

EH.DYN 



Runway Offset Specification 



EH.ROX 
EH. ROY 
EH-ARH 

EHoROH 



2 
2 
2 



Sun Vector Specification 
EH. ASH 2 
EH.SHD 1 

EH. ASE 2 
EH. SEL 1 



General Vector #1 

EH.V1X 2 
EH.V1Y 2 
EH.V1Z 2 

General Vector #2 



ASCII flatrix nane 

B15 Hatriz nuaber 
ASCII Coordinate systea naae 

B15 Coordinate systea number 
ASCII Hap entry nane 
B15 Hap entry nunber (REX.) 
B15 Hap entry nuaber (ABS) 
systea nuaber (EEL) 
- Dynaaic coordinate systea 
aap 



B22 Runway offset, X 
B22 Runway offset, Y 
B22 Runway offset, heading 

(degrees) 
BJ7 Runway offset, beading 

(parts of circle) 



B22 Sun beading (degrees) 
Bp Sun heading (parts of 
circle) 

B22 Sun elevation (degrees) 
Bp Sun elevation (parts of 
circle) 



B22 Vector 1 , X 
B22 Vector 1, Y 
B22 Vector 1, Z 



EH. V2X 
EH.V2Y 
EH.V2Z 



2 
2 
2 



B22 Vector 2, X 
B22 Vector 2, Y 
B22 Vector 2, Z 



TABLE 2-5 (PART C) 
ENVIRONHENT PARAHETER BLOCK (EH. PAR) 
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NSPBLD/NSPKER 901181-109 
MODULE DESCRIPTIONS 



NAME 



SIZE 



SCALE 



DESCRIPTION 



11) General Vector #3 

EM.V3X 2 

EM.V3Y 2 

EM.V3Z 2 



B22 
522 
322 



Vector 3, 
Vector 3 , 
Vector 3, 



X 
Y 

Z 



12) Plane Equation 

EM. N E X 1 

EM.NEY 1 

EM. NRZ 1 

EH.DOV . 2 



Bj? 
Bj? 
BJ? 
B22 



Noriral, X 
Normal, Y 
Norirai. Z 



TABLE 2-5 (PAPT D) 
ENVIRONMENT PARAMETER BLOCK (EM. PAR) 
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NSP3LD/NSPMEB 901131-1C9 
MODULE DESCRIPTION'S 



NAME SIZE 
1) General Scan Control Data 



SCALE 



DESCRIPTION 



GM. 


UTS 


1 


ASCII 


Type of units 


GM. 


EN? 


1 


ASCII 


Entity type 


GM. 


PRE 


6 




File name block 


GM. 


OPP 


1 


ASCII 


Operation 


GM. 




1 




Dummy spacing word 


GM. 


FLG 


1 




Control flag word 


GM . 


A3F 


1 




Buffer available flag 



2) First Group Specification 



GM. FG P 
GM.FGN 
GM . FG A 



3) Last Group Specification 



GM.LGP 
GM.FGN 
GM.FGA 



4) First Module Specification 



GM.FMD 
GM.FMN 
GM.FMA 



asci: 

B15 
B 16 



ASCII 
B15 
B 16 



ASCII 
B 15 
316 



First group name 
First group number 
First group address 



Last group name 
First group number 
First group address 



First module name 
First module number 
First module address 



5) Last Module Specification 



GM.LMD 


1 


ASCII 


Last module name 


GM.LMN 


1 


3 15 


Last module number 


GM.L3A 


1 


316 


Last module addres 


inition 








GM. MD V 


2 


A SCII 


Module device name 


GK.3FN 


3 


ASCII 


Module file k name 


GM.MSP 


1 




Module spare 


GM. XXX 


2 


322 


Origin; X 


GM. YY Y 


2 


B22 


Origin; Y 


GM. DXX 


2 


322 


Delta; X 


GM. D YY 


2 


322 


Delta; Y 



7) Group Header Data 



GM.GMC 



315 



Grout; rel. module count 



TABLE 2-6 
GROUP PARAMETER BLOCK (G1.PAS) 
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NSPB~L1>/NSPMER 901181-109 
MODULE DESCRIPTIONS 



2. 8. 3 MODULE: NBCPAR 

The module NBCPAR defines the command list parameter block. This 
parameter block is used to insert the command list instruction 
into the environment, edge, and face command list. This 
parameter block is not overlaid (see table 2-7). 



2.8.4 MODULE: NBMPAR 

The module NBMPAR defines the module transformation parameter 
block. This parameter block is used to transform light and 
surface modules. This parameter block is not overlaid (see table 
2-8). 



NAME SIZE 

1 ) Scan Control 

CL.FLC- 1 

2) Command List Specification 



SCALE DESCRIPTION 



Control flag wori 



CL.CMD 
CL.ACL 

CL.ODT 



B16 
B16 

316 



3) First Instruction Specification 



CL.FIT 
CL.FIN 
CL.FIA 



4) Last Instruction Specification 



CL.LIT 
CL.LIN 
CL. LIA 



Command list address 
Command list entry count 

address 
Opcode description table 

a ddress 



ASCII First instruction name 

B15 First instruction nuaber 

316 First instruction address 
(ABS) 



ASCII Last instruction name 
B15 Last instruction number 
B16 Last instruction addres; 
(ABS) 



TABLE 2-7 (PART A) 
COMMAND LIST PARAMETER BLOCK 
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NSPBLD/NSPMER 901181-109 
MODULE DESCRIPTIONS 



NAME SIZE SCALE 

Instruction Definition Data 



CL.OPL 
CL. OPN 
CL.OPC 
CL.OPF 
CL. MDL 
CL. MDN 
CL. LTY 
CL.EPT 
CL.EPK 
CL. OPT 
CL.ONM 
CL. KTX 
CL..MTN 



DESCRIPTION 



1 

I 


D I 0 


Opcode mnemonic length 


z 


A bill 


Opcode mnemonic 


i 
i 




Opcode 


1 




Opcode flag 


1 


ASCII 


Module name 


1 


B15 


Module number 


1 


ASCII 


Command list type 


1 


ASCII 


Entry point name 


1 


B15 


Entry point number 


i 


ASCII 


Option name 


1 


315 


Option number 


1 


ASCII 


Matrix name 


1 


315 


Matrix number 



TABLE 2-7 (PAP? B) 
COMMAND LIST PARAMETER BLOCK 



NAME 

Botation Angle 

HM.ANG 
MH.CIF 

Translation Vector 



SIZE 



2 
1 



SCALE DESCRIPTION 



322 Potation angle 
B# Rotation angle 
circle) 



(degrees) 
(parts of 



MM.TRX 
MM. TRY 
MM. TRZ 



2 
2 
2 



B22 Translation 
B22 Translation 
B22 Translation 



Vector, X 
Vector, Y 
Vector, Z 



TABLE 2-8 

MODULE TRANSFORMATION PAR AMETE F BLOCK 
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B S PBL D/HSP H EE 90 1 1 8 1 - 1 0 9 
HODULE DESCRIPTIONS 



2.8.5 HODULE: NBXMOD 

The nodule NBXBQD defines the data nodule buffer used by NSPBLD. 
This buffer contains four overlaid data module definitions as 
follows: 



HODULE DES CRIPTION TABLE 

SB. HOD Surface data module 2-9 

LH. ROD Light data module 2-10 

EH. HOD Environment data aodule 2-11 

GH. HOD Group data module 2-12 



The following tables (2-9 through 2-12) give pertinent 
information concerning these four modules. See figures 2-15 
through 2-18 for corresponding diagrams. 



NAHE 


SIZE 


SCALE 


DESCRIPTION 




SH. IDT 


4 




Surface module identifier 


SH.FEP 


8 


8+B15 


Face entry pointers 




SH.EEP 


8 


8*B15 


Edge entry pointers 




SH. TEE 


5*9 




Priority tree 




SH. SDR 


4 




Symmetrical surface 


vector 


SH.CEN 


1 




Centerline stripes 




SH. AFC 


1 


B15 


Actual face count 




SH.AEC 


1 


B15 


Actual edge count 




SH.ANC 


1 


B15 


Actual node count 




SH. AFL 


1 


B15 


Actual face command 


list 








length 




SH.AEL 


1 


B15 


Actual edge command 


list 








length 




SH. FCH 


16 




Face command list 




SH.ECH 


16 




Edge command list 




SH.FAC 


64*15 




Face blocks 




SH. EDG 


64*15 




Edge blocks 




SH.SUH 


1 


B16 


Checksum 





TABLE 2-9 
SURFACE DATA MODULE (SH. HOD) 
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NSPBLD/NSP3EP 901181-109 
MODULE DESCPIPTTONS 



NAME 


SIZE 


SCALE 


DESCRIPTION 


LH. IDT 


4 




Light 


module identifier 


LH. SEP 


8 


8*B 1 5 


Light 


entry pointers 


LM.FLS 


6*4+1 




Flashing strings 


LH. ROT 


4*3+ 1 




Rotating strings 


LH. VAS 


2*4+1 




VASI strings 


LH. STB 


6*18+1 




Strobe 


strings 


LH. SWT 


32 


3 2*B1 5 


Switch 


pointers 


LH. SSP 


1 10 




Switch 


string pointers 


LH . AFC 




B 15 


Actual 


flashing count 


LH. ARC 


1 


B 15 


Actual 


rotating count 


LH. AVC 




B15 


Actual 


VASI count 


LH. ASC 




B 15 


Actual 


strobe count 


LH. TLB 


<\ 


B15 


Total 


lights, red 


LH.TLO 




E 15 


Total 


lights, orange 


LH. TLA 


^ 


B 1 5 


Total 


lights, amber 


LH. TLW 


1 


B 1 5 


Total 


lights, white 


LH. TLG 


•\ 


B15 


Total 


lights, green 


LH.TLL 




B15 


Total 


lights, all colors 


LH. TSR 




B 1 5 


Total 


strings, red 


LH.TSO 




B 15 


Total 


strings, orange 


LH. TSA 




B15 


Total 


strings, amber 


LH.TSW 




B 15 


Total 


strings, white 


LH. TSG 




B15 


Total 


string count 


LK.RED 




B15 


First 


red string 


LH.OPG 




315 


First 


orange string 


LH. AMB 




315 


First 


amber string 


LH. WHT 




B15 


First 


white string 


LH. G RN 




B 15 


First 


green string 


LH.NAS 




B15 


Next available strincr 


LH. ALL 




B15 


Actual 


command list lengt 


LH. C HD 




8*B15 


Light 


command list 


LH. LIT 


1 10*15 




Strin g 


b locks 


LH.SUH 




B16 


Ch eck.su m 



TABLE 2-10 
LIGHT DATA HODDLE (LH. *1CD) 
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MODULE DESCRIPTIONS 



NAME 


SIZE 


SCALE 


DESCRIPTION 


EM -IDT 


4 




4jiiVXLODlnfti]L in O CL U J. B 








i ^ p n f i f i or 


EM. OFF 






i*i n u a \r "F "F e* 4- 
AUilWd, y QIIS6IS 


EM. FIX 


1 1*6 




UVViUlC l lo l 


EM. BAP 


7 




Tj V Tl 3 til ■ 1 1°** ^AArn i r a f ^ c* x? e? »■ « tn 

uauiiL vuui uillaie s y S X. e lu 








map 


EM. SUN 


2 




Sun vector 


EM.TBE 


1+6*11 




Priority tree 


EM.CMD 


64 




Command list 


EM. ANC 


1 


B 15 


Actual node count 


EM. ACL 


1 


B15 


Actual command list length 


EM. SUM 


1 


B16 


Checksum 



TABLE 2-11 
ENVIRONMENT DATA MODULE (EM. MOD) 



NAME SIZE SCALE 

GM.IDT 4 

GM. GBP 256- 6 

GM.AS2 1 

GM. SUM 1 B16 



DESCRIPTION 

Group module identifier 
Group storage buffer 
Actual group buffer size 
Checksum 



TABLE 2-12 
GROUP DATA MODULE (GM. MOD) 
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MODULE DESCRIPTIONS 
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MODULE. IDENTIFIER 



GROUP 
BUFFER 



GROUP MODULE WORDS) 



<b 0 0 I 0 I I I 



X X X X X 



I 0 



MODULE NAME 
(6 ASCM CHARACTERS) 



ENVIRONMENT COUNT 



GROUP NUMBER 



UNIT NUMBER 



ENVIRONMENT NAME 
(<b ASCII CHARACTERS) 



S 2' 



2 7 



S 2' 



0 2 2 



DX 



0 2' 



or 



6 WORD PER ADDITfONAL ENVIRONMENT 
(l WORD * 8 WORDS PER ENV.) PER ADD. GROUP 



(-! FOR END OP GROUP LIST ) 



ACTUAL 6 ROUP BUFFER SIZE 
CHECKSUM 



2-60 



FIGURE 2- 18 
GROUP DATA MODULE DIAGFAB 



N SPBLD/N SPMER 901181-109 
MODULE DESCPIPTIOIIS 



2- 9 MODOLE_GEOUP: NSPBLD SCAN, TREES 

The scan trees for the model building system are tables of data 
which act as a program for the scanner. The scan items in the 
scan trees instruct the scanner (T$SCAN) on which type of data to 
request from the user and how to process the data. The scan tree 
for NSPBLD is divided into the following subscan trees: 



MODULE JUNCTION . SECTION 

NBXTBE Main tree, common 2*9*1 

branches 

NBLTEE Light tree 2,9.2 

NBSTEE Surface tree 2* 9, 3 

NBETEE Environment tree 2.9*4 

NBGTBE Group tree 2. 9. 5 

NBMTRE Transformation tree 2.9,6 

NBDTEE Display tree 2.17.3 



The basic structure of the entire scan tree is shown in figure 
2-19. 

Each of the above-listed modules contains a list of equates for 
scan item opcodes, standard flag definitions, and other 
miscellaneous data. These standard equates are the same for each 
module. Along with these standard equates are equates for data 
peculiar to a given tree. Using these definitions and figures 
2-2 through 2-7, the reader should be able to read and understand 
the operations of the scan trees* 
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FIGURE 2-19 
NSPBLD SCAN TREE ELCCK DIAGRAM 
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2.9.1 MOD OLE; NEXTBE 

The module HBXTRE contains the sain scan tree for HSPBLD. This 
■odule also contains a number of independent branches which 
perform common tasks. These branches are called from the other 
subscan trees. The following scan tree segments are defined in 
HBXTRE: 



SAME 

X$TREE 

T$SEIC 

T$EMGL 

T$HETR 

HBSENT 

NB$VER 

NB$VEC 

NBSNAM/ 
HB$SIH 

NBIXIT 

NB$ACT 

NB$HSP 

HB$NER 

HB$NEI 

HB$IIH 



F0 HCTIO8 
Hain scan tree segment 
Dispatch to Bajor subscan trees 
Set English units 
Set metric units 
Reguest entry-point data 
Verify user-reguested operation 
Reguest a three-component vector 
Reguest a device and file name 

Verify and "exit" a scan level 

Verify operation if data module is active 

Report error: insufficient space 

Report error: bad name 

Report error: nonexistent item 

Reguest command list instruction data 



Figure 2-20 shows the general flow of scan control within NBXTRE, 
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FIGURE 2-20 
NBXTRE BLOCK DIAGRAM 
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2,9.2 HOD OLE: NBLTRE 

The module NBLTBE contains the light module subscan tree- This 
scan tree references the transformation and display subscan trees 
as well as several of the independent branches in NBXTBE, The 
following scan tree segments are defined in NELTBEs 



Mil W X? 


FUNCTION 




Main 1 i a h t qran trpp secnseTit 


T $ ft F AT) 

X* <4P X\ Li i\ U 


Dpa^ a linht data module 

I\ C u U CI X X U 4i v VX u I* U in w VI UX v 


L$EDTT 


Use current module buffer data fedit module} 


X* t|> £j £i w _^ 


7. pro siodiile buffer 


LfPENT 


Insert an entrv Doint 




Tn«;prt a ri no definition 

X iiOCL V- CL S LX XUV^ UvX XUXLXvU 


X.$T N ^F 


Ttisert a f lashinc strino 


X* L« *-} £A 


Tn^prt a rotatino strico 

<jl xt <o v» x v» ** x v v» o vxju y j.uv^ 


X* «I*X tt ■ O 


Tncorf a y & Q T rr r*n n n 
xiidcx u cl t a o x y x w u 


T CT "MVP 


T n corf a y 1 Q T T , *ono^+' cf r i nn 


T WIT M 
la «*» JL K VII 


XildcL t u I aO X Bud UCl. O V. X X XI ^ 


L$INSS 


Insert a strobe string 


L$FP0F 


Get off-time 


1$FPCN 


Get on-time 


L$FPPP 


Get period and phase 


LSINSN 


Insert a normal string 


L$IFLG 


Get new flag values 


L$C HNG 


Change a light string 


L$KILL 


Kill a light string or strings 


L$LIST 


List a light string or strings 


L$SELT 


Select vector specification mode 


LJHRIT 


Write out a light data module 


L$STAT 


List module statistics 


L$SKAW 


Get a string name 


L$FLSF 


Get first and last string names 


LSSLIH 


Check name limits 



Figure 2-21 shows the general flow of scan control within EBLTRE* 
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FIGURE 2-21 (PART A) 
NBLTRE BLOCK DIAGRAM 



2-66 



NSPBLD/NSPMER 901181-109 
MODULE DESCRIPTIONS 





LSFL^F 



pbltre 



I 



LS.FPCF 



LS>JFU» 



J011S1-3 67 



FIGURE 2-21 (PART B) 
NBLTRE BLOCK DIAGRAM 
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2.9.3 MODULE: NBSTRE 

The module NBSTEE contains the surface module subscan tree* This 
scan tree references the transformation and display subscan trees 
as well as several of the independent branches in NSXTFE* The 
following scan tree segments are defined in NESTPE: 



KAMI 


FUNCTION 


NBSSUP 


Main surface scan tree segment 


S$RE AD 


Read a surface data module 


S$EDIT 


Use current module buffer data (edit module) 


SSZERO 


Zero module buffer 


S$PENT 


Insert entry point 


S$MVEC 


Insert symmetrical surface vector 


S$CENT 


Insert center line 


S$INST 


Insert item 


S$INED 


Insert edge 


S$INFA 


Insert face 


SSINTN 


Insert priority tree node 


SSININ 


Insert command list instruction 


S $FL AG 


Get flags 


SSCHNG 


Change an item 


S SKILL 


Kill an item or items 


S$LI ST 


List an item or items 


S$WRIT 


Kirte out a surface data module 


S$STAT 


List module statistics 


S$ENAM 


Get edge names for faces 


S$SNAM 


Get an item name 


SSFLSF 


Get first and last item names 


SSSLIM 


Check name limits 


S$SETL 


Set up active command list 



Figure 2-22 shows the general flow of scan control within NBSTRE. 
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FIGURE 2-22 (PART A) 
NBSTRE BLOCK DIAGRAM 
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FIGURE 2-22 (PART B) 
NBSTRE BLOCK DIAGRAM 
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2.9.4 MODULE: NBETRE 

The module NBETRE contains the environment module subscan tree. 
This scan tree references several of the independent branches in 
NBXTRE. The following scan tree segments are defined in N2ETFE: 



NAME 


FUNCTION 


NB$EN V 


Main environment scan tree segment 


E$RE AD 


Head an environment data module 


ESEDIT 


Use current module buffer (edit module) 


E$ZERO 


Zero current module buffer 


E$SUN 


Insert 


sun vector 


ESDMAP 


Insert 


dynamic coordinate system map 


E$INST 


Insert 


an item 


E$INMD 


Insert 


a model module definition 


ESINRTJ 


Insert 


runway offset 


ESININ 


Insert 


command list instruction 


E$INTN 


Insert 


priority tree node 


E$CHNG 


Change 


an item 


ESKILL 


Kill an item or items 


ESLIST 


List a 


n item or items 


E$WRIT 


Write 


out an environment module 


ESNAME 


Get an 


item name 


E$FLIF 


Get first and last item names 


E$ILIM 


Check 


name limits 



Figure 2-23 shows the general flow or scan control within N3ETPE. 
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NBETRE BLOCK DIAGRAM 
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FIGURE 2-23 (PART B) 
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2.9.5 MODULE: NBGTKE 

The module NBGTRE contains the group module subscan tree. This 
scan tree references several of the independent branches in 
NBXTEE. The following scan tree segments are defined in NBGTRE: 



HAHE 


FUNCTION 




NB$GRP 


Main group scan tree segment 




G$R E AD 


Read a group data module 




G$EDIT 


Use current module buffer (edit 


module) 


G$ZERO 


Zero current module buffer 




GSINST 


Insert a group-relative module 




G$CHNG 


Change a group-relative module 




G$KILL 


Kill a group-relative module or 


modules 


G $LI ST 


List a group or groups 




GSMODN 


Get a group-relative module name 


GSWRIT 


Write out a group module 





Figure 2-24 shows the general flow or scan control within NBGTRE. 



2. 9-6 MODULE : NBHTFE 

The module NBMTBE contains the module transformation subscan 
trees* The tree segments in this module are "called" from the 
light and surface subscan trees (NBLTFE and NBSTF.E, 
respectively) « There are two independent scan segments in 
NBKTFE: NBSTEN and NBSROT 0 The segment BBSTPN requests a 
translation vector from the modeler and then calls the 
translation routine. The segment NB$FGT requests a Z rotation 
angle and calls the rotation procedure* 
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FIGURE 2-24 
NBGTRE BLOCK DIAGRAM 
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2* 1 0 MODULE GROUP: KSP B LD_L i q ht _ HO DDLE_ P I QC ED UR ES 

The light module procedures used by NSP31D to create and modify 
light data base modules are separated into two module sets. The 
first module set contains the actual procedures which are called 
by the system scanner (TSSCAN) to move and manipulate data 
between the light module buffer (NBXMOD) and the system parameter 
block (NBXPAR). The first set is comprised of the following 
modules: 



MODULE FACTION " SECTION 

LHINST Insert 2. 10. 1 

LMDLET Delete 2. 10° 2 

LM PR NT List 2. 10*. 3 

LMFIND Load parameter block 2.10.4 

The second set of modules contains support procedures for the 

major modules listed above. This set is comprised of the 
following : 

BSfiJILI EUSCTION SECTION 



LMUPDT Data structure update 2.10,5 

LMCNEX String specification 2.10.6 

expansion 

LMCNVR Data type conversion 2.10.7 

LMVECT Vector computation 2.10.8 



See figure 2-25 for the NSPBLD block diagram. 
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LMIUST 



LMDLET 



1J1FIUD 



LhFRUT 



LHDPPT 



uicuex 



LHOJVR 



LMVE-CT 



USPSLD L/&HT MODULE PROCEDURES 



PROCEDURES 



9 0 116 1-333 



FIGURE 2-25 

NSPBLD LIGHT MODULE PROCEDURES BLOCK DIAGRAM 
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2*10*1 MODULE: LMINST 

The module LMINST contains procedures for inserting items into 
the various light module data structures. These procedures refer 
to data in the parameter block to determine which item or i ter.s 
are to be inserted. The data to be used within an item are also 
located in the parameter block. 

The procedure LMIKEP inserts an entry point in the light entry 
point list. This procedure uses the FIRST STRING and LAST ST F I KG 
specifications in the parameter block to determine the range of 
the entry point. The FIRST STRING is used to generate the entry 
pointer, while the LAST STRING is used to determine in which 
string to set the END bit. 

The following procedures are used to insert the various types of 
light strings : 



The first four procedures move and pack the appropriate light 
characteristics data from the parameter block to the next 
available data block of the appropriate type within the light 
module. These four procedures then call LMIKLT to insert the 
standard string block description into the light module according 
to the FIRST STRING specification in the parameter block* 

VASIs are a special case; a VASI is composed of a number of 
different strings. To ease the construction of a VASI r the 
procedures LMINVS, LMINMS r and LMINRP are used in a co- routine 
fashion with the scanner to define the VASI data block, followed 
by the required number of master and repeat VASI strings. Two 
copies of each master and repeat VASI string are automatically 
generated (one in each VASI color) for every master or repeat 
string specified by the modeler. 

The procedure LHINSfl is called by LHINLT to generate an 
appropriate switch entry for those strings which have a switch 
number f 0. This procedure manages both switch list pointers and 
the switch string pointer entries of the switch lists. 



Z1Q.CEDURE 



LIGHTJTY^E 



LMINFS 
LMINRT 
LMINVS 
LMINST 
LMIKLT 



Flashing light 
Rotating light 
VASI group 
Strobe 

Normal light 
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2. 10. 2 MODULE: LMDLET 

The module LMDLET contains procedures for removing light string 
definitions from the light module. The procedures refer to data 
in the parameter block to determine which string or strings 
should be deleted. 

The procedure L KB MOV deletes all the light strings between the 
strings specified by FIRST STRING and LAST STRING in the 
parameter block r inclusively. Each string is found by a call to 
1MFIND which loads the parameter block with the string data, 
including absolute pointers to the various data blocks which 
define the string. The string is then deleted by a call to 
LMDLET. 

The procedure LMDLET deletes a single string from the light 
module by checking the light type and dispatching to the 
appropriate delete procedure as follows; 



In general, the first four procedures remove the special light 
characteristic data block (flashing, rotating, etc.), then call 
LMDLNE to remove the actual standard light string block. 
However, LMDEVS performs a more complex task. Since VASI groups 
contain several strings, LMDEVS must remove all string blocks 
associated with the VASI group. This is done by performinq a 
process similar to LMRMOV, except that LMDEVS uses the VASI data 
block in the module to determine which strings belong to the VASI 
and must therefore be removed* 

The procedure LMDEVS also has a second mode of operation when the 
CHANGE MODE flag of LM.FLG in the parameter block is set. In 
change mode, only the single VASI string pointed to by FIRST 
STRING is deleted. 

The procedure LMDENR deletes the string block specified by FIRST 
STRING of the parameter block. This routine also has a second 
entry point, LMDELT, which allows the string block that will be 
deleted to be specified by color number and absolute string 
offset (relative to the top of the light module). This entry 
point is used by LMDEVS during the VASI delete procedure so as 
not to destroy the FIRST STRING soecif icat ion . 



PROCEDURE 



LIGHT_TYPE 



LMDEFS 
LMDERT 
LMDEVS 
LMDEST 
LMDENR 



Flashing light 
Rotating light 
VASI group 
Strobe 

Normal light 
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The procedure LMD.ESW is called by L MDE NR to remove any switch 
data associated with the string being deleted. 



2.10.3 MODULE: LMPRNT 

The module LMPRNT contains procedures for printing light module 
data. The data to be printed are loaded into the parameter block 
prior to being printed. The light strings to be printed are 
specified by FIRST STRING and LAST STRING in the' parameter block. 

The procedure LMLIST lists all light strings between the strings 
specified by FIRST STRING and LAST STRING in the parameter block, 
inclusively. Each string is found by a call to LMFIND which 
loads the parameter blocko The actual listing is generated bv a 
call to LMPRNT. 

The procedure LMPFNT generates a single light string listinc by 
making calls to LMPREP, LMPRHD, and LHPRIT. The procedure LMPREP 
lists any entry pointers which point to the string being listed 
according to the bit mask in LM..E0M in the parameter block..- 

The procedure LMPRHD lists the string header which consists of 
the string name (number), string type (normal, - flashing., etc.), 
and any special characteristics (on-time, phase, etc.). 

The procedure LMPBLT lists the standard light string data. This 
procedure also lists the END OF LIST message if the string being 
listed has the END bit set* 

An additional procedure, 1 3 PHI'S , is used to list only the LAST 
POINT data for a string during an insert or change operation on a 
string when defined in FIRST POINT/DELTA SPACING format (see the 
NSP system operation and maintenance manual). 

All portions of the string listings are performed bv the 
procedure NBLIST. Refer to section 2.6.1 for' details of the 
message description table format. 



2. 10. U MODULE: LMFIND 

The module LMFIND contains procedures for loading the parameter 
block with the data contained in the string block specified by 
FIRST STRING in the parameter block. These procedures also load 
data from any of the other various types of data blocks which 
point to the desired string block* 

The procedure LMFIND searches the light module data structures 
and moves all data pertaining to the specified light (FIRST 
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STRING) to the parameter block. This Is accomplished by calls to 
the remaining procedures in this module. 

The procedure LMFDLT unpacks and moves the string block data to 
the parameter block. The procedure LMFDSU searches the switch 
data structure for switch string pointers which point to the 
desired string block. If a pointer is found, the switch number 
is moved to the parameter block along with the memory address of 
the switch string pointer. This procedure has a second entry 
point, LKFDSV, which is used to search for switch string pointers 
which point to the VASI data block. The entry point is used by 
L&FDVS, discussed later. 

The procedure LMFDEP searches the light module entry-point list 
for entry pointers which point directly to the desired string 
block- A bit mask is produced with each bit corresponding to one 
of the entry pointers. This mask is placed in the parameter 
block. 

The following procedures are used to search the special light 
characteristics lists for any data blocks that point to the 
desired string block: 



These four routines are called in the order listed above. If any 
of these routines is successful in its respective search , the 
remaining routines are not called. In addition to loading the 
parameter block with the data from the data block, if one is 
found, these four procedures all load the appropriate pointer in 
the parameter with the memory address of the data block itself • 
This is later used to delete the data block if a delete operation 
is being performed. 

The procedure LMFDVS has a slightly different search strategy 
from LMFDFS, etc. Since VASI strings appear in groups, this 
procedure searches for a VASI data block that defines a VASI 
group which contains the desired string. 



PROCEDURE 



LIGHT TYPE 



LMFDFS 
LMFDRT 
4 LMFDST 
LMFDVS 



Flashing 
Rotating 
Strobe 
VASI 
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2. 10. 5 MODULE: LHUPDT 

The module LMUPDT contains procedures for maintaining the light 
module data structures. These procedures are used whenever a 
data block is inserted or deleted- 

The procedure LHUPDT is the main procedure used in maintaining 
all pointers which point into the string block list* These 
pointers must be updated each time a string block is deleted or a 
new string block is added in accordance with; 



PROCEDURE TO PERFORM UPDATE POINTER , . TO B E UPDATED 



Each set of pointers is updated by a call to the appropriate 
procedure listed above,, Note that the entry pointers are not 
updated during a change operation* 

In addition to the procedures listed above, several additional 
procedures are included in this module for use daring insertion 
and deletion of data blocks other than string blocks. The 
procedure LMUPSV is used to update the switch string pointers 
which point to VASI blocks when a VASI block is inserted or 
deleted. 

The procedure LMUPSP is used to update the switch list pointers 
whenever a switch string pointer is inserted or deleted,, 



2. 10*6 MODULE: LMCNEX 

The module LMCNEX contains procedures for manipulating and 
expanding the FIRST STRING and LAST STRING specification in the 
parameter block* 

The procedure LMEXCL expands a string specification by using the 
color name and color-relative string number found in the string 
specification. This is a general routine called by the scanner, 
with register B pointing to the address of the string 
specification buffer. Therefore, this routine can be used to 
expand a string specification anywhere in memory. Two additional 
entry points have been providei, LMEXFC and IMEXLC. These two 



LMUPLP 
LMUPLP 
LMUPVP 
LMUPLP 
LMUPSK 
LMUPEP 
LMUPCP 



Flashing string block pointers 
Rotating string block pointers 
VASI string block color pointers 
Strobe string block pointers 
Switch string block pointers 
Entry pointers 
Color pointers 
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entry points facilitate the calling of this routine when the 
FIRST STRING or LAST STRING specification, respectively, is to he 
expanded. 

The procedure LMEXSA expands the FIRST STRING specification by 
using the absolute memory address of the string block found in 
LH.FSA of the parameter block. The procedure L HEX AN performs a 
similar function, except that it uses the absolute string number 
found in LM.FAN as the basis for the expansion. 

The procedure LMSWFL swaps the FIRST STRING and LAST STRING 
specifications. 



2.10.7 MODULE: LHCKV R 

The module LtfCNVR contains procedures for converting various data 
items from one form to another- The following list of procedures 
is used to convert a light string reference from one fcria to 
another, with respect to the current light module in memory. 



PROCEDURE INPUT FORM OUTPUT_£0?M 

LHA2CR Absolute memory address Color and color-relative 



The absolute memory address form is a single value which is used 
internal to the program to access string blocks. The absolute 
string number is a number from 0 to 109 that is used to generate 
switch string pointers which use string numbers rather than 
module-relative offsets, as do the other pointers in the light 
module. The color- relative string number form consists of a 
color number (0 through and a string number relative to the 
start of that color in the string block list. The color-relative 
string numbering begins at 1 instead of at 0, as in the case of 
the absolute string numbers. 

The procedures LMC2CN and LHCN2C are use 3 to convert color names 
(ASCII R, O r A, W, and G) to color numbers (0 through 4) and vice 
versa, respectively. 

The procedure LML2LN converts a light type (ASCII F, P, V, S, and 
N) to a light type number (0 through 4) . 



LHA2SN 
LHCP2A 



Absolute memory address 
Color and color-relative 

number 
Absolute string number 



number 
Absolute string number 
Absolute memory address 



LJ3SN2A 



Absolute memory address 
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2.10.8 HODULE: LMVECT 

The module LHVECT contains procedures for moving the various 
light module vectors. There are also procedures for computing 
the various vectors from data in the parameter block* 

The procedures 1MGTVC and LMPTVC are used to retrieve or store 
the first point and delta vector in a string block in the light 
module, respectively. These routines adjust the data format to 
compensate for differences in the NSP hardware data formats and 
the Texas Instrument format during the transfer of data between 
the string block in the module and the parameter block* 

The procedure LHD2FL computes the last point vector from the 
first point and delta vectors as follows: 



L = F ♦ D* (n~ 1) 

where: 

L = the last point vector, 
~± 

F - the first point . vector. 

D = the delta vector* 

n - the number of lights in the string.-' 

All required data are retrieved from the parameter blocks and the 
resulting vector is also stored in the parameter block* 

The procedure LMFL2D computes the string delta vector from the 
first and last point vectors as follows: 



D - (L~F)/(n-1) 

where.: 

U -A 



L, F # D, and n are as above. 



The procedures LHGTSV and LMPTSV perform the same basic function 
as LHGTVC and LMPTVC respectively, except that they are use3 to 
move the vector data between the parameter block and a strobe 
data block in the light module. The format conversion is also 
slightly different from that performed by LHGTVC and LMPTVC, 
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since the strobe data block is interpreted by software (NSPFLY) 
rather than the NSP hardware itself- 

The procedure LMSP2D computes the string delta vector from the 
spacing, heading angle, and elevation angle found in the 
parameter block as follows: 



D = S [RY (.-*)] [RZ (6)J 

where : 

S = (SP,0,0) 



[RY(-$)] = 



cos («-$) 0 -sin(-$) 

0 10 
sin (-$) 0 cos(-$) 



cos($) 0 sin($) 

0 1 0 

-sin ( $) 0 cos($) 



cos(6) sin(6) 0 
-sin(6) cos(6) 0 

0 0 1- 

SP ~ the light spacing . 
6 = the heading angle measured clockwise from the X axis 

as viewed from the positive Z axis. 
$ = the elevation angle measured from the X-Y plane* 



[RZ(6)J = 



The following illustration shows the coordinate system that is 
used and the sign conventions . In this example, $ and 6 are 
positive. 

Z 




X 



901181-33^ 
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The procedure 1MG2FL computes the last point vector for any 
string (curved as veil as straight) , using the first point 
vector, delta vector , and delta rotation "angle found in the 
parameter block* The procedure first calls LMD2FL, which 
computes the last point vector, assuming a straight string. The 
string type is then checked; if it is straight, the procedure 
exits. If the string is curved, the 2 component computed for a 
straight string is retained and new X and Y components are 
computed, using a simulation of the hardware curved string 
algorithm as follows: 

If s 
n = 1 

L f = I F + D Q f n = 2 



n-2 



F + D G ' + .I'D.; 8 n > 2 



where ; 



[RZ(o=)] 



cos {*) sin ( a ) 
j-sin^) cosC**)^ 



NOTE s Sines and cosines 
are rounded to 
eight bits* 



F and D Q 1 



L 8 = 



two-component vectors composed of the X and Y 
components of the first point and delta vectors 
found in the -parameter block, respectively. 

a two-component vector that is combined with the 
Z component from the straight string computation 
to produce the curved string last point vector. 

the delta rotation angle specified as clockwise 
from the X axis when viewed from the positive 
Z axis. 



n = the number of lights in the string, 



90 1181-335 
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2* 11 HODOXE GROUP: 



KSPBLD SURFACE HODULE PROCEDURES 



The surface module procedures are used by NSPBLD to create and 
modify surface data base modules. These procedures can be 
grouped functionally into two module sets. The first module set 
contains the actual procedures which are called by the system 
scanner (TSSCAH) to move and manipulate data between the surface 
module buffer (HBXHOD) and the system parameter block (HBXPAR) • 
The first set is comprised of the following modules: 



HODULE 


F0HCTI0B 


SECTIOH 


SHIHST 


Insert 


2. 11-2 


SHSSDB 


Symmetrical surface processor 


2.11.U 


SHC NIB 


Center line processor 


2-11.5 


SHRKOV 


Delete 


2. 1 1. 8 


SHLIST 


List 


2.11.9 


SHFIHD 


Load parameter 


2. 11. 11 



The second set of modules contains support procedures and tables 



for the modules listed above* 
following: 



This set is comprised of the 



HODULE 


FDHCflOK 


SECTION 


HSAYE 


Preserve registers 


2. 11. 


1 


SBIHEP 


Entry pointer module 


2. 11. 


3 


SHIFTB 


Illumination flag table 


2. 11. 


6 


SHBBIT 


Brightness table 


2. 11. 


7 


SHPREP 


Entry pointer printer 


2. 11. 


10 


SHPDEP 


Entry pointer Bask generator 


2. 11. 


12 


SBEXSN 


Address expansion 


2-11- 


13 


SHTBEB 


Priority tree builder 


2.11. 


14 


SBCBDL 


Command list procedure 


2. 11. 


15 



See figure 
procedures. 



2-26 for a block diagram of the surface module 
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SMINST 



SMRMOV 



SMLIST 



SMFIND 



SMCNTR 



SMSSUR 



NSPBLD 

SURFACE 

HODULE 




SMBRIT 



SMCMDL 



■SWT RE B 



SMINEP 



SMEXSN 



SMPREP 



SMFDEP 



NSPBLD 
COMMAND 
LIST 
PROCEDURES 



MATH 
PROCEDURES 



WISC, 
NSPBLD 
PROCEDURES 



4010 
DISPLAY 
PROCEDURES 



MODULE-TO- 
MODULE 
TRANSFORM 
PROCEDURES 



*.e a i e i » 1 7 k 



FIGURE 2-26 
SURFACE MODULE PROCEDURES BLOCK DIAGRAM 
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2.11-1 MODULE: MSA VE 

This module is a set of two 7-word tables which are used to 
preserve register contents during transition to and from 
subroutines. 



2-11.2 MODULE : SMIKST 

Module SMINST contains procedures for inserting items into the 
various surface module data structures along with associated 
conversions and computations. These procedures refer to data in 
the parameter block to determine which item or items are to be 
inserted. The data to be used within an item are also derived 
from data located in the parameter block, 

ShlNST processes all requests for insertions of edges or faces. 
Procedures SMNONI and SMININ are evoked to prccess priority tree 
node' insertions and command list entries, respectively. 
Subroutine NBUPEP is called to update entry pointers which change 
as a result of the insertion, and subroutine SMUPPT is used to 
update priority tree links. For faces, subroutine SMBSIT is used 
to access the brightness field for the face. Subroutine s;iEDG3 
is used to access data for each edge reference. Subroutines SETE 
and SMSQ are used to compute the face normal. DSCINS is called 
to update the 4010 display bit map to reflect the inserted face 
(see section 1.4). 

For edge inserts, subroutines VDIFF and V3KPR are used to compute 
the edge direction vector, which is inserted into the next 
available edge block in the surface module. Subroutine SHUPDT is 
called to update edge references within face blocks. 



2. 1 1. 3 MODULE: SHINEP 

Module SHINEP processes the insertion of entry pointers into the 
surface module entry pointer lists. The routine loads register A 
with the address of the first edge/face block (the block to be 
pointed to by the new entry pointer) , and register E is loaded 
with the last face/edge block (the block for which the END bit 
will be set). The entry point number is moved from the parameter 
block to register X, and the entry point list address is loaded 
into register B. After these parameters are set up, subroutine 
NBINEP is called to insert the entry point into the module. 
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2.11.4 MODULE: SMSSUR 

Module SNSSUF transfers a symmetrical surface vector between the 
parameter block and the surface module buffer. Entry pointer 
SMSSUR transfers the vector from the parameter block to the 
module buffer and sets or clears the mirror surface (MS) take 
bit. Entry point SKSSGT transfers the symmetrical surface vector 
from the surface module to the parameter block. 



2. 11. 5 MODUL E; SMC NT R 



Module SHCNTB moves the center line stripe values between the 
parameter block and the surface module buffer. Subroutine s;iCNTR 
moves the information from the parameter block to the surface 
module, and subroutine SMCLGT moves the data from the module to 
the parameter block. 



2. 11- 6 MODULES SKIFTB 



This module contains a table of status bits to be inserted into a 
new face block or changed face block . Bits 12 through 15 contain 
status bit settings, and bit 0 is a validity bit. If bit 0 ~ 1, 
the status bit configuration contained in bits 12 through 15 of 
the entry is not valid* If bit 0 = 0/ the configuration is 
valid* 

The table is indexed by the right- justified concatenation of 
items S M. LLL , SM. GND , SM.ABD, and SM.OCC as shown in the 
parameter table (table 2-13)* 
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i — VALIDITY BIT (1 = NOT VALID) 

J 

I 

t 

0 r ; BITS_1_- 11 - 



NOT 



USED 



IF3 (BIT 12) 

r IF2 (BIT 13) 

I 

| r — IF1 (BIT 1«) 
] l 

I | r IF0 (BIT 15) 



x x 0 1 1 1 

x 0 0 0 0 

x 0 0 1 0 

x 0 0 1 1 

x 0 1 1 0 

x 0 C 0 0 

x 0 0 0 0 

x 0 0 0 0 

x 0 1 0 1 

x 0 0 0 0 

x 0 0 0 0 

x 0 0 0 1 

- x 0 1 0 0 

x 0 0 0 0 

x 0 0 0 0 

x x 0 0 0 0 



TA3LE 2-13 
SMIFTB PAPAMETEB TAELE 
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2. 1 1.7 MODULE: SMBRIT 

Module SMBPIT fetches the face brightness parameter froa the 
brightness table (SMBRTB) and positions the value in bits 1 
through 9 of register A. Each entry of S33RTB contains two 
brightness values in the high and low bytes. At entry to SMBPIT., 
register A contains a byte offset into table SM3PT3* The value 
returned is a B1 number between 0.0 and 1 . 9961. 



2.11.8 MODULE: SMPMOV 

Module SMRMOV contains procedures for removing face or edge 
definitions, priority tree nodes, or command list entries from 
the resident surface module. The procedures refer to data in the 
parameter block to determine which entity or entities should be 
deleted* 

The procedure SMDLET is a special entry used to delete a single 
entry. Procedure SMEMOV deletes all entities defined bv the 
FIB ST ITEM specification and LAST ITEM specification in the 
parameter block. Subroutine N3UPE? is called to update the 
module entry pointers which are affected by the deletions, and, 
for faces, DSCMPR compresses the display bit map. The subroutine 
SHPTRD is called to adjust module pointers and subroutine SMOPDT 
is called to update face block edge reference numbers. When all 
deletions are completely processed, control is returned to 
TSSCAN. 



2.11*9 MODULE: SMLIST 

The module SMLIST contains procedures for printing surface module 
data. The data to be printed are loaded into the parameter block 
prior to being printed. The entities which may be printed are 
face block data, edge block data, priority tree nodes, or command 
lists. The entities to be printed are identified in the 
parameter block at entry and are delimited by FIB ST ITEM and LAST 
ITEM specifications which are set up in the parameter block by 
T$SCAN prior to dispatch to SMLIST. Subroutine SMNODL processes 
all priority tree requests and subroutine SMPRTN processes all 
command list entries. 

For faces and edges, subroutine SMPNGS sets up the loop variables 
and checks the range of requested entities. For legal requests, 
subroutines SMEXS2 and SMFIND generate appropriate information in 
the parameter block, and then subroutine' SMPRNT is called to 
produce the listing for the current entity. SMPRNT in turn 
dispatches to SMPREP to print entry pointer information and then 
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to NBLIST to output the face or edge data- When all requested 
entities have been processed, control is returned to T$SCAN. 



2.11.10 MODULE: SMPFEP 

Module SMPP.EP uses the entry pointer mask, SM.EPM, to print all 
entry points which point to a given face/edge block* Register A 
is loaded with mask SM.EP!! and subroutine NBPRE? is called to 
actually print out the entry pointers. 



2.11.11 MODULE: SHFIND 

Module SMFTND loads the parameter block with valid information 
for the edge block, face block, priority tree node, or command 
list entry as identified by the parameter block item SM.FSS. 

Subroutine SMN0DF is called to build the parameter block for a 
requested priority tree node. Subroutines SMSS3T and SMCLGT load 
information relative to module centerline and symmetrical 
surfaces into the parameter block. Then, for a face or edge 
block, all pertinent data are extracted from the module, 
converted and placed into the parameter block. 



2. 11.12 MODULE: SMFDEP 

Module SMFDEP is called by SMLIST to generate an entry pointer 
mask which identifies all entry pointers pointing to the 
edge/face block, whose address is passed to SMFDEP in register A. 
Subroutine NBFDEP is called to actually compute the mask which is 
placed at location SH.EPM of the parameter block. 



2.11.13 MODULE :. SMEXSN 

The module SMEXSN contains procedures for expanding the 
identification and address parameter block items for a given 
face, edge, priority tree node, or command list entry. From 
parameter block items SM.FSS and SM. FSN , items SM, FAN and s:i.FSA 
are determined and set into the parameter block* 

There are two entry points to the module. SMEXSN is used if 
register B contains a pointer to the address of SM.FSS, or SMFXS2 
is used if register B contains a pointer to SM.FSS. 
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2.11.14- MODULE: SHTP'EB 

The module SMTREB . contains procedures -to perform all 
manipulations of the priority tree information in the resident 
surface module. These procedures, together with the function 
performed by each, are listed as follows: 

PR PC EDUP £ FUNCTION 

SMNODI Insert priority tree node 

SHN'ODF Set up parameter block for node 

SMNODR Delete priority tree node 

SMNODL List priority tree node 

SMUPPT Update node pointers 

The procedure SMNODI creates a new node in the priority tree and 
changes all pointers affected by the insertion* If 'the node 
contains a new separating plane, subroutine VPLAKS is called to 
compute the plane normal which is set into the new mode. The 
routine also sets the "end of cluster" bits for terminal nodes. 

The procedure SKNODF uses subroutine SMEKWN to set Information 
relative to the node f s father, true son, false son, and plane 
normal Into the parameter block, and, tor terminal nodes, sets 
cluster delimiting face information into the parameter block. 

The procedure SMNODP calls subroutine CKSONS to update all node 
pointers to the deleted node. Then subroutine NODKIL is called 
to set the deleted node to null. 

The procedure SMNODL calls subroutine NBLIST to output the plane 
equations, father node, true son, ana false son information/ 

The procedure SMUPPT updates pointers to terminal node faces when 
a face is inserted or deleted. 



2. 1 1. 15 MODULE: SMCMDL 

The module SMCMDL contains all procedures which manipulate the 
command lists of the resident surface module. A list of 
procedures and the functions performed by each follows: 
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PR OCEDUP E 



FUNCTION 



SM1NIN 
SMDLIN 
SMPRIN 
SMFDIN 
SHEXIN 
SMSETE 
SMSETF 



Insert a command 

Delete command (s) 

Print command (s) 

Build parameter block 

Build command list parameter block 

Set edge command list as active 

Set face command list as active 



To insert a new command, the procedure SMININ calls SMEXIN to 
expand the command list parameter block, and then calls 
subroutine CLININ which actually performs the insertion. 
Finally, the item number SM-.FSN is incremented and subroutine 
SMEXSN is called to expand the FIRST ITEM information in the 
parameter block. 

The deletion process performed by the procedure. SMDLIN consists 
of calling subroutine SMEXIN to expand the command list parameter 
block, and then calling CLDLTN to delete the requested commands. 

The procedure SHPRIN first calls SHEXIN to expand the parameter 
block, then a loop is entered to print each command. Subroutines 
CLFDIN and CLPRIN are evoked to actually output each command. 

SKFDIN is evoked to build the command list parameter block for 
the currently active command. SHEXIN expands the FIRST and LAST 
item information and moves the command (s) to the parameter block 
by calling CLEXFI, CLEXLI, and CLFDIN. 

The procedures SMSE7E and S.HSETF set either the edge command list 
or the face command list as the currently active command list,- 
respectively. 



2- 1 2 HOPPLE GROUP: N SPBLDJS NVIR ON ME NT_HC D ^LE^PROC ZU DR ZS 

The environment module procedures (see figure 2-27) generate and 
manipulate the data structures in the environment data module- 
These procedures are organized into two sets of program modules., 
The first set of modules contains those procedures called by the 
scanner to perform a required data manipulation. This module set 
is composed of the following modules: 
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BODU LE FUNCT ION 

EMINST 
EMDLET 
EHPBHT 
EHFIND 



SECTION 



Insert item 2.12.1 

Delete item 2. 12. 2 

Print item 2. 12. 3 

Find item 2. 12. 4 



The second module set consists of support procedures called by 
those modules listed above. This second set is composed of the 
following modules: 



MODU LE IMCTION SECTION 

EHEXND Expand specifications 2.12.5 

EfiCNVB Data conversion 2.12.6 
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EhDLET 



EttRPD 



EM PRUT 



OPROC 



MODULE (SROOP'. 

tJZF&LD EUVIROUHEJJT MOD. PROCEDURE* 



> 8 1 S « 1 - 3 <• 6 



FIGURE 2-27 

NSPBLD ENVIRONMENT MODULE PROCEDURES BLOCK DIAGRAM 
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2.12. 1 MODULE: EMINST 

The module EMIKST contains procedures for inserting items into 
the various environment module data structures. These procedures 
refer to data in the parameter block to determine which item is 
to be inserted. The data to be used to construct the item are 
also found in the parameter block. 

The procedure EKINST inserts several different types of items by 
dispatching to an appropriate routine, depending on the item 
type. The item is specified by FIPST ITEM in the parameter 
block. The following item types are inserted by this procedure: 



Each of the above* lis ted procedures retrieves the data pertinent 
to the item to be inserted from the parameter block, then 
formats, packs, and moves them to the appropriate data block in 
the environment module- 

The procedure EMININ differs from the other three procedures in 
that it accomplishes the insert task by moving the FIRST ITEM 
specification from the environment parameter block to the ccmmar.i 
list parameter block. The actual insertion is performed by the 
common command list procedure found in CLPROC (section 2 0 1U) 0 

This module, EMINST, also contains procedures for inserting the 
sun vector (EMINSU) and for inserting the dynamic coordinate 
system map. The entire dynamic coordinate system map exists in 
the parameter block; a call to EMlNDM causes the map to be moved 
to the environment module. The map is constructed by successive 
calls to the procedure EMINCO, which defines the next consecutive 
entry in the copy of the map in the parameter block. 



2.12.2 MODULE: EKDLET 

The module EHDLET contains procedures for deleting items from the 
environment module data structures. The Item or items are 
designated in the parameter block. 

The procedure EMRMOV removes all items of a specific type which 
occur between the items designated in the FI^ST ITE3 and LAST 
ITEM specifications of the parameter block, inclusively*, This is 



IEOCEDURE 



ITEM TYPE 



EMINMD 
EMI NEW 
EMI NI N 
EMINTN 



Model module definition 
Runway offset 
Command list instruction 
Priority tree node 
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done by dispatching to one of the following procedures according 
to item type: 



FROCEDURE 

EMDEMD 
EMDERW 
EMDEIN 
EMDETN 



Model module definition 
Runway offset 
Command list instruction 
Priority tree node 



Each of these procedures deletes one item at a time until all of 
the specified items are deleted* The procedure EMDEIN deletes 
command list instructions by transferring FIRST ITEM and LAST 
ITEM to the command list parameter block and then calling the 
appropriate procedure in the module CLPROC (section 2* 1U) „ 

The procedure EMRMOV has a second entry point, ETIDLET, which 
copies the FIRST ITEM specification to the LAST IT El 
specification prior to proceeding with EMPMCV. This results in 
only a single item being deleted. 



2.12.3 MODULE: EMPRNT 

The module EM PR NT consists of procedures which list various items 
in the environment module data structures. The items to be 
listed are those which are between the items specified by FIRST 
ITEM and LAST ITEM in the parameter block. 

The procedure EMLIST loads the parameter block with each item to 
be listed, one at a time/ by calling EHFISD (see section 2.12.4), 
Once loaded, the item is printed by calling EMPRNT, which 
dispatches to one of the following procedures according to item 
type: 



PROCEDURE 



ITEM TYPE 



EMPRMD 
EMPRRW 
CLPRIN 
EMPRTN 



Model module definition 
Punway offset 
Command list instruction 
Priority tree node 



Each of these procedures prints the appropriate item information 
as it is contained in the Parameter block. Note that the 
procedure CLPRIN is contained in the module CLPROC (section 
2. 14. 1) - 
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All printed data are output by calls to NBLIST, which was 
discussed in section 2.6* 1» 



2.12.4 MODULE: EMFIND 

The module EMFIND contains procedures which load the parameter 
block with data from the environment module. The procedure 
EMFIND retrieves a pointer from FIRST ITEM in the parameter block 
which points to the item to be loaded. This' procedure then 
dispatches to one of the following procedures which perform the 
actual data transfer: 



Two additional procedures are also contained in this module: 
EMFDSU, which loads the parameter block with the sun vector data, 
and EMFDDM, which loads the parameter block with a copy of the 
entire dynamic coordinate system map. 



2. 12.5 MODULE: EMEXND 

The module EMEXND consists of a number of procedures which expand 
and manipulate various specifications in the parameter block. 
This module also contains some miscellaneous support procedures. 

The procedure EMEXIT is used to expand an item specification. 
This procedure requires register B to be pointing to the address 
of the desired specification buffer. The buffer is expanded, 
using the item name and number found in the designated buffer. 
This procedure has two additional entry points/ EH EX FT and 
EMEXLT , which assume that the desired specification buffer is 
FIB ST ITEM or LAST ITEM in the parameter block, respectively. 

The procedure EMEXIN moves the FIRST ITEM and LAST ITEM 
specification from the environment parameter block (N3XPAR) to 
the command list parameter block (NBCPAR) and expands the 
specifications in the command parameter block. 

The procedure EMEXTN expands a priority tree node specification 
from a node name and number. This procedure is called in a 
similar manner to EMEXIT above. Its main function is to produce 



PPOCEDURE 



ITEM^TYPS 



EMFDMD 
EMFDBW 
EMFDIN 
EMFDTN 



Model module definition 
Punway offset 
Command list instruction 
Priority tree node 
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the information required to link one tree node to another tree 
node in the environment module. 

The procedure EMEXTA is similar to EMEXTN, except that the node 
specification is expanded from the node's module relative offset, 
rather than from its name and number* 

The procedures EMLINK, E MULNK, and EMUN1K are used during 
priority tree node manipulation to keep track of the tree 
linkage. The procedure EMLINK generates the linkage between the 
node being created or modified and its two son noies. The 
procedures EI3ULNK and EMUNLK desolve linkages between a node and 
its old father* The only difference between EMULNK and EMUNLK is 
their calling sequences* 



2.12.6 MODUL E : EMCNVB 

The module EMCNVR contains procedures fcr converting data from 
one format to another* The following procedures are included: 



PROCEDURE 



DATA 
INPUT FOFMAT 



DATA 
OUTPUT FORMAr 



EMIT2T 
ESMD2A 
EMRW2A 
E&IN2A 

EKTN2A 



Item type (ASCII) 
Module definition name 
Runway offset name 
Command list instruction 
name 

Priority tree node name 



Ite m type index 
Absolute memory address 
Absolute memory address 
Absolute memory address 

Absolute memory address 



This module also contains the procedure EMSETU , which sets up the 
command list parameter block with the information required to 
enable the command list procedures (CLPROC, section 2.14.1) to 
access the environment module command list. One of the required 
pieces of information is the opcode description table address 
(EM.ODT) . It is the opcode description table which controls the 
scanning and processing of command list instructions. This 
module contains the opcode descriotion table for the environment 
command list. 



2. 1 3 MO DULE GROUP: NSPBLD GROUP MODULE PROCEDURES 

The group module procedures generate and manipulate the group 
data module data structure. These procedures are contained in a 
single program module , GMPROC (section 2.13.1). 
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2.13.1 MODULE: GMPROC 

The module GMPROC contains all of the procedures required to 
insert, delete, find, and print a group or group-relative module. 

The procedure GMINGM inserts the module definition defined in the 
parameter block into the group module at the module location 
specified by FIRST MODULE, relative to the group specified by 
FIRST GROUP . If the designated group does net yet exist, the 
group header is created and inserted into the module at the 
appropriate location (numeric order) • The procedure GMIN^D is 
called to insert the actual module definition into the group at 
the appropriate position relative to the other modules in the 
group. 

The procedure GMRMOV removes a block of module definitions from a 
designated group. The group is specified by FIRST GROUP in the 
parameter block. The block of modules to be removed is specified 
by FIRST MODULE and LAST MODULE in the parameter block* Each 
module definition is removed one at a time until all of the 
modules between FIRST MODULE and LAST MODULE, inclusive, have 
been removed. If this results in an empty group, the group 
header is also removed. 

The procedure GMDLGM is the procedure used by GMRMOV to remove a 
single group- relative module definition* The module deleted is 
specified by FIRST GROUP and FIRST MODULE in the parameter block. 

The procedure GMPRNT prints a block of group definitions- The 
groups to be listed are all of those between the groups specified 
by FIRST GROUP and LAST GROUP, inclusively. Each defined group 
is listed one at a time, with the group header being listed 
first, followed by each of the module definitions contained in 
that group. The listings are generated by successive calls to 
NBLIST, which constructs the listing from data found in the 
parameter block by using a listing description table. Refer to 
section 2. 6.1 for a detailed discussion of NBLIST. 

GMPRNT uses the procedures GMFDGP and GKFDGM to move the group 
header and module definitions, respectively, from the group 
module to the parameter block so that they can be listed. 

The procedure GMEXGP is used by the scanner to expand a group 
specification. The expansion is done by using the group name 
(number) as the key in searching the current group module for the 
absolute address of the designated group. The actual search is 
performed by the procedure GMGP2A, which returns the absolute 
address. If the group is not defined, GMGP2A sets the NEW GROUP 
flag in GM.FLG of the parameter block; otherwise, the flag is 
cleared. 
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Tvo additional entry points have been provided for the procedure 
G8EXGP: GMEXFG and GMEXLG. These two entry points are usei by 
the group module procedures to expand the FIRST GROUP and LAST 
GROUP specifications without having to resort to the more 
complicated calling procedure used by the scanner to call GISEXG?. 

The procedure GHEXGM (with additional entry points GMEXFIl and 
GMEXLM) is analogous to G^EXGP for the expansion of group- 
relative module specifications. The expansion is performed by 
searching a group for the specified module name . (number) using 
GHGM2 A which sets the APPEND MODULE flag in GH.FLG of the 
parameter block if the designated module does not exist; 
otherwise, the flag is cleared. 

In the case of entry points GMEXFM and GMEXLM, the FIPST MODULE 
and LAST MODULE specifications, respectively, are expanded 
relative to the group specified by FIPST GROUP. 



2- 1 4 MODULE GROUP: NSPBL D_C0HH A ND_LIST_PFOCED URES 

The command list procedures are used to generate and manipulate 
command lists in the environment and surface data modules. These 
procedures are contained in a single module CLPROC (section 



2.14.1 MODULE: CLPROC 

The module CLPROC contains the procedures required to insert, 
delete, print, and find instructions within any of the various 
types of command lists found in the data modules- These 
procedures use a special parameter block (NBCPAP) to control 
their operations- This parameter bloc); is similar in function 
and purpose to the main parameter block (NBXPAP) , but it is not 
overlaid* This enables the various module groups which call 
procedures within CLPROC to do so vithout concern for data 
retention in the main parameter block. See section 2.8.3' for a 
detailed description of this parameter block. 

The procedures within CLPROC reguire three pieces of information 
before any procedure can be executed properly. These must be 
loaded into the parameter block as follows: 
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PARAMETER BLOCK 

LOCATION , ZnNCTIO]^DESCPIPTION 

CL.CM.D- Command list address 

CL.ACL Command list length count address 

CL.ODT Opcode description table address 



The command list address (CL.CflD) is the address in memory where 
the command list starts. The command list length count address 
(CL.ACL) points to the memory location which contains the actual 
current command list length* The opcode description table 
address (CL.ODT) points to the opcode description table which 
defines valid opcodes and instruction formats. 

The opcode description table consists of one word of data for 
each defined opcode. At present, only 21 opcodes (0 through 20) 
are defined;, therefore, the opcode description tables are 21 
words long. The opcode is used as an index into this table to 
retrieve information about the validity and format for a given 
instruction. 

Each opcode description table entry is of the following format: 




The bit flags (bits 0 through 5) are used by the scanner to 
determine which data items to request from the modeler when a 
specific instruction is selected. The opcode format field is 
used internally to control the oacking or unpacking processes 
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performed when the instruction is moved between the parameter 
block and the command list. The various instruction formats are 
as follows: 



FORMAT 


0 
















10 


11 




15 




0 


OPCODE 


FOF 




1 










7 






10 


11 




15 




0 




MTX 


JL 
f 




OPCODE 


FOF 


IMAT 


2 










7 






10 


11 




15 








OPT 


# 




OPCODE 


FO* 


*MAT 


3 






3 


6 


7 






10 


11 




15 




0 


ENTRY 


POINT 




MOD 


# 




OPCODE 


FOI 


IMAT 


4 








5 6 


7 






10 


11 




15 




0 


LIST 
TYPE 




MOD 






OPCODE 


F03 


*MAT 


5 






3 


6 


7 






10 


11 




15 




i • 


ENTRY 


POINT 


0 


OPCODE 


FORMAT 


6 








5 6 


7 






10 


11 




15 




0 


3 


0 


OPCODE 



Key : 

OPCODE « instruction opcode (0 through 20) 
MTX # * matrix number 
OPT # » option number 
ENTRY POINT * entry-point number 
MOD # = module number 
LIST TYPE « command list type number 901181-1*12 

0 = face 

1 = edge 

2 ■ light 

3 « environment 
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For examples of opcode description tables # see the listings of 
modules EMCNVR and SMCflDL. 

The procedure CLININ inserts the instruction defined in the 
parameter block and specified by the FIRST INSTRUCTION 
specification in the parameter block into the current command 
list. This procedure uses data from the opcode description table 
to pack the instruction data and allocate space in the command 
list. 

The procedure CLDLIN deletes a block of instructions from the 
current command list* The instructions are removed one at a time 
and the command list is then compressed* The block of 
instructions to be retrieved is specified by FIPST INSTRUCTION 
and LAST INSTRUCTION , inclusively. 

The procedure CLPRIN lists the instruction currently contained in 
the parameter block. 

The procedure CLFDIN moves the instruction specified by FIRST 
INSTRUCTION in the parameter block from the command list to the 
parameter block* This procedure uses information from the opcode 
description table to unpack the instruction data. 

The procedure CLEXIN expands an instruct ion specif ication by 
using the instruction name (number) found in the specification 
buffer and the current command list and opcode description table. 
This procedure has two additional entry points, CLEXFI and 
CLEXLI f which assume that the specification buffer is FIRST 
INSTRUCTION or LAST INSTRUCTION in the parameter block, 
respectively* 

The procedure CLEXKN expands the mnemonic definition in the 
parameter block by using the ASCII mnemonic and the current 
opcode description table. A second entry point, CLNB3N, is 
supplied to allow the scanner to call this procedure. 

The procedure CLEXOP expands the mnemonic definition in the 
parameter block by using the opcode and the opcode description 
table. A second entry point, CLNEOP, is provided for, calling 
this procedure from the scanner. 
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A group of procedures is included in this module (CLPROC) to 
facilitate the conversion of data from one form to another* 
These procedures are as follows: 



PROCEDURE INPPT 3FORH 



O0IP0T F OHH 



CLIH2A 
CLOP2M 
CLM20P 
CLOP2F 

CLF2LN 



Instruction number 
Opcode 

ASCII mnemonic 
Opcode 

Opcode description table 
entry data 



Absolute Memory address 
ASCII mnemonic 
Opcode 

Opcode description table 

entry data 
Instruction length 

(in words) 



2-15 HOPPLE GRQPP: HOPPLE-T O- HOP PLE TRAHSFQRR 

PRQCEPOBES 

These modules contain the handlers for the module-to-module 
rotate and translate functions* These functions provide the user 
the capability of imparting Z rotations about the model space 
origin or 3-B translations to resident models* 

The rotate function is entered from the command scanner as shown 
in figure 2-28. The scanner converts the rotation angle and 
stores it in degrees, at location Hfl.AHG in the module-to-aodule 
parameter block (HBHPAR) prior to dispatch. The angle is also 
stored in parts of a circle at location HH.CIR of HBHPAR. For 
all light strings, the first point vector, at location LH.FXX in 
parameter block HBXPAR , is transformed as follows: 

XN (B22) ~ X0*C0STfl - ¥0*SINTH 

YN (B22) = X0*SINTH ♦ IO*COSTH 

where XO, TO is the old {untransf ormed) vector, scaled B22; SINTH 
is the sine of the rotate angle and COSTB is the cosine, both 
scaled BO. The same algorithm is used to transform the delta 
vector at location LM-PXX. 

For linear strings, the following algorithm is used to transform 
the direction angle: 

LH.PAA = LH.OAA + HH.ANG. 

For surface modules, the rotation transformation is imparted to 
first point (SH.V1X, SM.V1I) and second point (SH-Y2X, SH.Y2Y) 
for all edges in the module. The symmetrical surface vector and 
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all priority tree nodes, which reside in the module header, are 
also transformed. 



The translate function is entered from the command scanner as 
shown in figure 2-28. The scanner converts the translate vector 
and stores its three components into the module-to-module 
parameter block (NBHPAR) at locations Mtt-TRX, KM. TRY, and HH. TRZ , 
scaled B22, For strings, the first point vector is translated as 
follows: 



LH-FXX = LH.FXX ♦ MB. TRX (B22) 
IB.FYY = LM.FYY * BM.TRY (B22) 
LB. FZZ = LH. FZZ * HM.TBZ (B22) 



For surfaces, the first point vector and second point vector for 

all edges are translated as follows: 

SM.V1X ~ S BU V 1 X + HS.TRX (B22) 

SH. VI Y = SK.V1Y + HK. TRY (B22) 

S H.Y1Z ~ SM.VtZ * MH. TRZ (B22) 



Similarly, the second point is translated: 



SB.V2X = SM-V2X ♦ MB. TRX (B22) 
SM.V2Y = SM.V2Y ♦ MM* TRY (B22) 
SH.V2Z = SH.V2Z ♦ KM. TRZ (B22) 

Finally, the symmetrical surface vector and all priority tree 
nodes are translated. To translate the priority tree nodes, the 
distance component of the normal is translated as follows: 



D(T) * D(I) * (T*H(J)) {B22) 

The translate vector is dotted with the separating plane normal 
and the resulting scalar is added to the original distance 
component to produce the new distance component. 
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2. 15. 1 



MODULE MMTB AN 



This module contains 

!f; c !° u " «» s ^° is canef :i te L i*! ou * h locate 



-axKux. Procedure Mission 7 V^*^^* 5 enter through lor^Tat 

before the co„on lo 0 lt are LwVf" thro °9h l°«ti^ to»s 
P.««. the transferrin I.^rLV&Sl. " -"-"I^J 



2- 15. 2 MODULE flMTVTX 

transformed. " s a Pointer to a vector to ^ 

Subroutine HMSICO loa^c «-k 

A «d «1Z. proceaure E 0?2D" t ?e iM " Sle !«•«») into re~, = t,-r 
rotation. The ronUr* n "^ JH , to set un the matriv t e ^ ster 

flag word FLAGS ^ 3lS ° clears the translate flag °^ the 



2. 16 



These modules contair th*. i,^! 

2.16 ft a „ contained in module M i e R r ^ ., Iai11 handler 

-J. ib. 8. A general functional hicr-t ' de3C nbed in spcHo, 

« shown in figure 2-29 be\ ov \ C * ^agram of the ,erge function 
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T$SCAN 



rl NBCTYP 



MMERGE 



LMINMA 



MMEROR 



LMFDMB 



LMUPMA 




LMEXMB 



LMCNMA 



LMCNMB 



NSPMER MERGE PROCEDURES 



LHVECT 



901181-373 



FIGURE 2-29 
MERGE FUNCTION BLOCK DIAGRAM 
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2« 16- 1 MODULE: NBMMSC 

The module NBMMSC performs the same functions for NSPME? as the 
module NBMISC performs for NSPBLD (see section 2.6). However, 
since the function of NSPME F is not as complicated as NSPBLD, not 
as many miscellaneous scan procedures are required., The 
following procedures are included in this module: 



PPOCEDUPE FUNCTION 

NBCDEV Check device name 

NBSAME Compare two values in memory 

LBSTAT Output light module statistics 

SMSTAT Output surface module , statistics 



The procedures NBCDEV and NBSAME are identical to the procedures 
of the same names in NBMISC. The procedures L MS TAT and SMSTAT 
are identical to the procedures of the same, name in N2MISC, 
except that ail data module references (N3XMCD) have been changed 
to reference data module A* (NBA MOD.).. 



2. 16. 2 MODULE: NBCTYP 

This module checks module types 
function. 



for th<=> module-to-nodule merge 



Cal ling sequence 
S5BL NBCTYP 

No parameters are passed to NBCTYP in registers and none are 
returned. Registers A and E are destroyed. 



Subroutin e de scri ption 

This subroutine is called to verify that the two resident modules 
to be merged are of the same type. They both must be either 
light string modules or surface modules. If the modules are 
different types or if they are neither light string nor surface 
modules, bit 9 (EFH..F) of error flag" word T3FLAG is set. If 
both module types are determined to be valid, error flag ER? * . ? 
is cleared. 
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2.16.3 MODULE: H EPTP E 

The module MEPTPE contains the entire NSPMSP scan tree* The tree 
consists of two segments; the first, TSTSEE, is the main program 
control loop; the second, MM$MEP f performs the merge operation by 
requesting two input modules and then performing the merge 
operation. If the merge is successful, an output file is 
requested and the composite module is written out to that file. 

Refer to section 2.3.1 for details about the operation of the 
scanner and the function of each scan item in the scan tree. 



2. 16.4 MODULE: MEPMSG 

The module MEBMSG contains the text fragments used by the scanner 
for the merge function. This module also contains the NSPMEP 
program message which includes the program release aril version 
numbers. 

The module HERMSG performs the same function for NSPMEP as KBDUiiO 
performs for NSP3LD, so far as program configuration is 
concerned. Befer to section 2.7.1 for a description of the form 
and function of the various configuration tables. 



2„16„5 MODULE: MEPPAP 

The module MEPPAP contains the merge function parameter 'block 
definition used by NSPMEP. Thi-s parameter block is non-overlaid 
and is used with NBXPAP. to form the complete NSPMHR parameter 
block. Table 2-14 below describes the merge function parameter 
block: 



NAME 



SIZE 



SCALE 



DESCRIPTION 



MM . E PR 
MM. IN 1 
MM.IN2 
MM. OUT 



1 
6 
6 
6 



B 15 



Error code word 
First input file 
Second input file 
Output file 



TABLE 2-14 
MEPPAP DESCRIPTION TABLE 



2-113 



NSPBLD/H SPMER 901 181—1 09 
MODULE DESCFIPTIONS 



2.16.6 MODULE : NBA MOD 

The module NBA MOD defines the first data module buffer used by 
NSPMER. This buffer contains two overlaid module definitions' as 
follows; 



MODULE 25SCRIPTION . 

5A.M0D Surface data module 

LA, MOD Light data module 



This buffer is used to hold the data module read-in from the 
first input file during the merge operation. This is also the 
buffer used to hold the composite data module. See tables 2-15 
and 2-16 for a description of these two modules. 



J3AME 


SIZE 


SC4LE 


SA.IDT 


a 




SA. FEP 


8 


8*B 15 


SA.EEP 


8 


8*315 


SA. TRE 


5*9 




SA. SUE 


a 




SA.CEN 


1 




SA. AFC 


1 


E15 


SA. A EC 


1 


B 1 5 


SA. ANC 


1 


3 15 


SA. AFL 


1 


B 15 


SA . A EL 


1 


B15 


SA.FCM 


16 




SA . EC M 


16 




SA. FAC 


64*15 




SA. EDG 


64*15 




SA. SUM 


1 


B16 



DESCPIPTION 

Surface module identifier 
Face entry pointers 
Edge entry pointers 
Priority tree 

Symmetrical surface vector 
Centerline stripes 
Actual face count 
Actual edge count 
Actual node count 
Actual face command list 
length 

Actual edge command list .. 

length 
Face command list 
Edge command list 
Face blocks 
Edge blocks 
Checksum 



TABLE 2-15 
SA. HOD DESCRIPTION TA3LE 
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Next available string 
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B 15 


Actual command list length 
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B*B15 


Light command list 


LA. LIT 


110*15 




String blocks 


LA. SUM 




B15 


Checksum 






TABLE 


2-16 



LA. MOD DESCRIPTION TABLE 
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2.16*7 MODULE: NBBHOD 

The module KB B MOD defines the second data module buffer user! by 
NSPMER . This buffer contains two overlaid module definitions as 
follows: 



HODULE DESCRIP^ICr 

SB* MOD Surface data module 

LB • MOD Light data module 

This buffer is used to hold the data module read-in frcra the 
second input file during the merge operation,, Tables 2-17 and 
2-18 describe these two modules. 



NAME 


SIZE 


SCALE 


SB. IDT 


<4 




SB. FEP 


8 


8*B15 


SB. EEP 


8 


8*B15 


SB. TEE 


5*9 




SB. SUB 


4 




SB. GEN 


1 




SB. AFC 


1 


B15 


SB. A EC 


1 


B 15 


SB. AN C 


1 


315 


SB. AFL 


1 


B15 


SB. ASL 


1 


B 15 


SB. FCM 


16 




SB. ECM 


16 




SB. FAC 


64*15 




SB. EDG 


64*15 




SB. SUM 


1 


B16 



DESCRIPTION 

Surface module identifier 
Face entry pointers 
Edge entry pointers 
Priority tree 

Symmetrical surface vector 
Cent er line stripes 
Actual face count 
Actual edge count 
Actual node count 
Actual face command list 
length 

Actual edge command list 
length 

Face command list 
Edge command list 
Face blocks 
Edge blocks 
Checksum 



^ABLE 2-17 
SB* MOD DESCRIPTION TABLE 
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2. 16. 8 MODULE; MMEBGE 

This module contains the handler for the module-to-module serge 
function. It is called by the scanner (TSSCAN) to merge two 
resident light string modules or two resident surface modules. 



Ca llinq sequence 
SB BL MMEBGE 

No parameters are passed to MMERGE in registers and none are 
returned. registers are not preserved by KNEPGE. 



Subr put i ne description 

The routine first determines whether it must merge surface 
modules or light string modules,, In both cases, module limits 
are next checked. For light strings, the merged module must fall 
within the following limits: 



Total number of flashing lights < 6 
Total number of strobes < 6 
Total number of rotating lights < 4 
Total number of VASIs < 2 
Total number of strings < 110 



For surfaces, the merged module must fall within the following 
limits: 

Total number of edges < 64 
Total number of faces < 64 

For light string modules, a loop is set up to merge ail strinqs 
from module B, in module buffer LB. MOD, into module A, in module 
buffer LA. ROD* For each "3" string, subroutines L3EX AN, LEFIN3, 
and LAEXFC are called to set up the parameter block for the 
string, and subroutine LAINSF is called to insert the ?, 3" string 
into module A. When all "B M strings have been merged, all entry 
pointers and end bits are cleared in module A. 

For surfaces, after the limit checks are accomplished, the 
symmetrical surface specifications, entry pointers, priority 
tree, and command list entries are all cleared in module A. Then 
all edges from module B are appended to module A, and all "3" 
faces are appended to module A after the "B" €dge references are 
adjusted. Finally, the END bits and ECP. bits are cleared in 
module A. 
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2-16.9 HODDLE; MMEBOR 

This module contains all error message definitions for the 
module-t o-module merge function, and a subroutine which decodes 
the error type and prints the appropriate message. 



C alling sequence 
SBRL KMEROR 

No parameters are passed to 
returned. Pegisters X, ft, and S 



M !1 E R 0 R in registers and none are 
are destroyedo 



Subroutin e descript ion 

The error code word , MH.ERR r is used as an index to access the 
message address from the message address table, MSGADR « This 
address is loaded into register M for subroutine DATAO which is 
called to output the appropriate message. After the message is 
printed, control is returned to the caller. 



2* 16. 10 MODULE : LKINEA 

The module LKINKA contains procedures for inserting items into 
the various light module data structures. These procedures refer 
to data in the parameter block to determine which item or items 
are to be inserted. The data to be used within an item are also 
located in the parameter block. 

The procedure LAINSP inserts the light string defined in the 
parameter block into light module A, as indicated by the FIPSI 
STRING specification in the parameter block* The procedure 
dispatches to the appropriate insert procedure according to light 
type. 

The various types of light strings are inserted by the following 
procedures: 



PROCEDURE 



LIGHT TYPE 



LAINFS 
LAINRT 
LAINVS 
LAIN ST 
LAINLT 



Flashing light 
Rotating light 
VASI 
Strobe 

Normal light 
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The first four procedures move and pack the appropriate light 
characteristic data from the parameter block to the next 
available data block of the appropriate type within the light 
/ module. These four procedures then call LAINLT to insert the 
standard string block description into the light module according 
to the FIRST STRING specification in the parameter block; 

VASI strings require special processing since a single VASI data 
block points to several strings* For this reason, several flags 
within LM.FLG in the parameter block are used to keep track of 
the VASI blocks which have been inserted and the completeness of 
the VASI group definition. 

The procedure LAINStf is called by LAINLT to generate an 
appropriate switch entry for those strings which have a switch 
number f This procedure manages both switch list pointers and 

the switch string. pointer entries of the switch lists. 



2* 16* 1 1 MODULE: LSFDMB 

The module LKFDMB contains procedures for leading the parameter 
block with the data contained in the string block specified by 
FIRST STRING in the parameter block. These procedures also load 
data from any of the other various types of data blocks which 
point to the desired string block* 

The procedure LB FIND searches the light module B data structures 
and moves all data pertaining to the specified light string 
(FIRST STRING) to the parameter block. This is accomplished by 
calls to the remaining procedures in this module* 

The procedure LBFDLT unpacks and moves the string block data to 
the parameter block. The procedure LBFDSU searches the switch 
data structure for switch string pointers which point to the 
desired string blocks If a pointer is found, the switch number 
is moved to the parameter block along with the memory address of 
the switch string pointer. This procedure has a second entry 
point, LBFDSV, which is used to search for switch string pointers 
that point to VASI data blocks. The entry point is used by 
LBFDVS which is discussed later. 

The following procedures are used to search the special light 
characteristic lists for any data blocks which point to the 
desired string block: 
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PROCEDURE 

LBFDFS 

LBFDET 

LBFDST 

LBFDVS 



LIGHT JTYPE 

Flashing 

Rotating 

Strobe 

VASI 



These four routines are called in the order listed above. If any 
of these routines are successful in their respective search, the 
remaining routines are not called* In addition to loading the 
parameter block with the data from the data block, if one is 
found, these four procedures load the appropriate pointer in the 
parameter block with the memory address of the data block itself. 

The procedure LBFDVS has a slightly different search strategy 
from LMFDFS, etc. Since VASI strings appear in groups, this 
procedure searches for a VASI data block that defines a VASI 
group which contains the desired string. This procedure also 
sets three bit flags found in LM.FLG of the parameter block. 
These flags indicate the following: . 



FLAG NAi^E 
LMBVAS 
LMBVKC 
LMBVSC 



INT ERP RETATION 

First string of new VASI group 

First string of either VAST color 

This string is of the second VASI color 



2, 16. 12 MODULE: LMUPMA 

The module LMIIPMA contains procedures for maintaining the light 
module A data structures. These procedures are used whenever a 
data block is inserted. 

The procedure LAUPDT is the main procedure used in maintaining 
all pointers which point into the string block list. These 
pointers must be updated each time a new string block is added: 
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PROCEDURE TO 
PERFORM DP DATE 



POINTER TO 
BE^UPDATED 



XMUPLP 
LMJPLP 
L HDP. VP 
LMDPLP 
LHOPSH 
LJ5UPCP 



Flashing string block pointers 
Rotating string block pointers 
VAST string block color pointers 
Strobe string block pointers 
Switch string block pointers 
Color pointers 



Each set of pointers is updated by a call to the appropriate 
procedure listed above* 

In addition to the above procedures, several additional 
procedures are included in this module for use during insertion 
of data blocks other than string blocks. The procedure X'MJJPSV is 
used to update the switch string pointers which point to VASI 
blocks when a VASI block is inserted* 

The procedure LMUPSP is used to update the switch list pointers 
whenever a new switch string pointer is inserted. 



2,16.13 MODULE: LMEX'MA 

The module LMEXHA contains procedures for manipulating and 
expanding the FIRST STRING and LAST STRING specification in the 
parameter block with respect to light module A* 

The procedure LAEXCL expands a string specification by using the 
color name and color-relative string number found in the string 
specification. This is a general routine called by the scanner 
with register B pointing to the address of the string 
specification buffer. Therefore , this routine can be used to 
expand a string specification anywhere in memory. Two additional 
entry points have been provided: LAEXFC and LAEXLCo These two 
entry points facilitate the calling of this routine when the 
FIRST STRING or LAST STRING specification, respectively f is to be 
expanded. 

The procedure LAEXSA expands the FIRST STRING specification by 
using the absolute memory address of the string block found in 
LM.FSA of the parameter block. The procedure LAEXAN performs a 
similar function, except that it uses the absolute string number 
found in 1M. FAN as the basis for the expansion. 

The procedure LKSTTFL is identical to the procedure of the same 
name found in module LMCNEX (section 2.10.6), It is included 
here for convenience* 
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2.16.14 MODULE : LMEXMB 

The module LMEXMB contains procedures for manipulatina and 
expanding the FIRST STRING and LAST STRING specification in the 
parameter block with respect to light module E . 

The procedure LBEXCL expands a string specification by using the 
color name and color-relative string number found in the string 
specification. This is a general routine called by the scanner 
*ith register B pointing to the address of the string 
specification buffer. Therefore, this routine can be used to 
expand a string specification anywhere in memory. Two additional 
entry points have been provided: LBEXFC and LBEXLC . These two 
entry points facilitate the calling of this routine when the 
FIRST STRING or LAST STRING specification, respectively, is to be 
expanded. 

The procedure LBEXSA expands the FIRST STRING specification by 
using the absolute memory address of the string block found in 
LK.FSA of the parameter block. The procedure L3EXAK performs a 
similar function, except that it uses the absolute string number 
found in LIS, FAN as the basis for the expansion. 



2.16-15 MODULE : LHCNHA 

The module LMCNEA contains procedures for converting various data 
items from one form to another 

The following list of procedures is used to convert a light 
string reference from one form to another with respect to the 
current light module A in memory (N3AM0D) * 



PROCEDURE INPUT FORM OUTPUT FORM 

LAA2CR Absolute memory address Color and color-relative 

number 

LAA2SN Absolute memory address Absolute string number 

LACR2A Color and color- Absolute memory address 

relative number 

LASN-2 A Absolute string number Absolute memory address 



The absolute memory address form is a single value that is usei 
ifithin the program to access string blocks. The absolute string 
number is a number from 0 to 109 which is used to generate switch 
string pointers that use string numbers rather than module- 
relative offsets, as do the other pointers in the light module. 
The color-relative string number form consists of a color number 
(0 through 4) and a string number relative to the start of that 
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color in the string block list. The color-relative string 
numbering begins at 1 instead of a 0, as in the case of absolute 
string numbers. 

The procedures LMC2CN, LMCN2C, and LML2LN are not module 
dependent. These procedures are identical to the procedures of 
the same name found in module LMCNVR (section 2. 10. 7) . They are 
included in this module for convenience . 



2. 16. 16 MODULE: LHCNttB 



The module LMCNHB contains procedures for converting various data 
items from one form to another. 

The following list of procedures is used to convert a light 
string reference from one form to another with respect to the 
current light module B in memory (N3BM0D) . 



PR OCEDUR E 

LBA2CR 

LBA2SN 
LBCR2A 

LBSN2A 



INPUT FORM 



OUTPUT FORM 



Absolute memory address Color and color-relative 

number 

Absolute memory address Absolute string number 
Color and color- Absolute memory address 

relative number 
Absolute string number Absolute memory address 



The absolute memory address form is a single value which is used 
within the program to access string blocks. The absolute string 
number is a number from 0 to 109 which is used to generate switch 
string pointers that use string numbers rather than module- 
relative offsets, as do the other pointers in the light module. 
The color- relative string number form consists of a color number 
(0 through 4) and a string number relative to the start of that 
color in the string block list. The color-relative string 
numbering begins at 1 instead of at 0, as in the case of absolute 
string numbers. 



2-124 



OP£k> UP 
£OOM FOR 

losreusnoo jkj 

COMMAND LIST 



FD/JOT TO 





^ RETORD J 



if!Tf7| FLOWCHART 
;E3£j|cALL NAME; \OBCLPgOC 


ANALYST: 


MODULE: _L?L3^- 


DRAWN BY: Lu t £, 


PN: ft$25'¥> - dS) 


SHEET I OF 14 


RELEASE: <TZ 


NOTES: 


VERSION: 0) 


^&£OOTttOE/. 


REVISION: OZ 


Cue JO 





SYSTEM : 



NSP 



form s-oie-o 



|cuo I 





6£T 
Ht\TR\X 




6ET 
OPTICA 




GET A^D 
PACK 



&E7 




GET AMb 

Cohmakjd UST 
TYPE 






hODUUE 








pAC 






SET 
TO 1 




PACK 
L/S"T TYPE 



Jg&gggl FLOWCHART 

|E32E?| CALL NAME: pBCLPQDC 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z OF )4 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM 6-018-0 " 




£LFDlk> 



LC*r£ 
'Fl(2ST lOST.' 



SPEC. 



FLOWCHART 

CALL NAMEi KJBjCIlFCcXI 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET « OF 1^ 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM ' NSP 


FORM 5-010-0 



MBUST 
IUST. OWE 



PCjajT 



S3 


FLOWCHART 

CALL NAMES U&CLPilOvl 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF I A 


RELEASE s 


NOTES: 


VERSION*. 


REVISION: 



SYSTEM: NSP 



FORM 8-018-0 



t 

FD/or 
TO 



^r. AM. 










ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 5 OF A 


RELEASEi 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 



FORM 6-018-0 









tfATfrX 




TO 














GET £ ha/£ 

TO 










CUFO 




GET % MOVE 

TP 




C-ET 4hty£ 

CMb. L£T TfPE 
TO 



TO 








ANALYST: 


MODULE? 


DRAWN BY- 


PNi 


SHEET 6 OF H 


RELEASE: 


NOTES: 


VERSION: 


SJt^OTiroE', 


REVISION: 




SYSTEM: NSP 




FORM 5-018-0 # 



fOlUT 
TO 

SPECFlCffTI0U 



CUP2A 



COMf>JTE 



TD 



3 





FLOWCHART 

CALL NAME? V&CUPOJC 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET 7 OF l*\ 


RELEASE! 


NOTES: 


VERSION- 


REVISION: 



SYSTEM: NSP 



FORM S-OI8-Q 



PaoT TO 
OPCODE 



CLEAR 



TP 






FLOWCHART 






CALL NAME; C^COl 


ANALYST: 


MODULE: 


DRAWN 


BY: 


PNJ 


SHEET 


8 OF 14 


RELEASE; 


NOTES: 




VERSION: 




REVISION 5 




SYSTEM: NSP g 


FORM 


6-018-0 


i 



PfcWOT TO 

TABLE 








ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET q OF 14 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 




SYSTEM: NSP 


FORM C-018-0 



c 



^ cum a j 



Ci£AR 

'4FPE/0D ' 
FLAG* 



TO ji T 
IpSTEiJCHOU 




Fo/or 




BAC*£0P 



RErueio 



UPDATE 



( 





FLOWCHART 






CALL NAME: 


ANALYST: 


MODULE: 


DRAWN 


BY: 


PN: 


SHEET 


/.& OF /4 


RELEASE: 


NOTES: 




VERSION: 




REVISION: 


CUIOZ-A 





SYSTEM ' 



NSP 



FORM 6-01B-0 



OPCODE 

TO 



PAT4 B(JffEL 





FLOWCHART 

CALL NAME: ^hClPL^Z 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET // OF /4 


RELEASE*. 


NOTES: 


VERSION: 


REVISION: 



CLOP2M 



SYSTEM : 



NSP 



FORM 6-QIB-Q 



c 



Q CLKZCP ^ 



MUEMON>»C |U 
TABLE 



IT 



C0OVE£T 
TABLE 
TO 
OPCODE 



/ SUCCESS A 



ffgjgal FLOWCHART 

E?2=?| CALL NAME; OfcCdP&X 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET IZ. OF i4 


RELEASE: 


NOTES J 


version; 




REVISION: 


CLAUDS* 




SYSTEM: NSP 


FORM 8-Oli-O # 







ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET ^OF ?4- 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-010-0 



look-up 

lOSr©J(lT70k3 



( 







FLOWCHART 








CALL NAME; UfeCL^LOC 


ANALYST: 


MODULE! 


DRAWN 


BY* 


PN: 


SHEET 


/4 OF 14 


RELEASE: 


NOTES : 




VERSION: 




REVISION: 










SYSTEM NSP g 


FORM 




r 






-B 













FLOWCHART g 

CALL NAME: * BD > V *" 


ANALYST: W, 


MODULE: PZlSZZZ. 


DRAWN BY:^.^0. 


PN: 908)328-003 


SHEET / OF / 


RELEASE: f 52 


NOTES: 


VERSION: 01 


REVISION: 



SYSTEM: NSP 



FORM ft-Olt-Q 



EH)T2T J 







UXXLrU? im£ 






TYPE fJur£££ 







( .fiETUgu 



( 



IlllHBBBHiMI 


ANALYST: UAl2' 


MODULE s tMJM'v £. 


DRAWN BY: Kj. £. 


PN: q&&<PZ 0 i-&l* 


SHEET ! OF 6 


RELEASE! £Z 


NOTES: 


VERSION: # / 




REVISION: CC 


Em itZT 




SYSTEM • NSP 


FORM 6-0li-0 ^ 



EhrtPZA ^ 



ClEAC 



TO 
CFFbEX 



OFFSET 
TO 






SET 


'APP3JD ' 









FLOWCHART 

CALL NAMEi»JE.£MCCv 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 7 OF &> 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM- NSP 


FORM 6-OH-O 



CLEAR 






OFFSET AJUM, 
TO 

om€T 






OFPb£T 
TO 







^ EETUEKJ 



jesyal FLOWCHART 

gEtt=?|CALL NAMEJ fOB^KCfJVC 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 5 OF 6 


RELEASE s 


NOTES: 


VERSION 




REVISION: 






SYSTEM J NSP £ 


FORM 6-018-0 * ) . 













TO 







COMPUTE *&s. 







HCV& CAID. LIST 
VWloS' TO 

EMV. 'APfcT/w'D' 







fiO FLOWCHART 

lE~rc3\ CALL NAME: JO&EH3^VE 


ANALYST: 


MODULE? 


DRAWN BY: 


PN: 


SHEET 4 OF 6 


RELEASE; 


NOTES: 


VERSION: 


SDEacuTlKJE-' 


REVISION: 







SYSTEM: 



NSP 



FORM 6-018-0 













TO 








£OC\JEt2\ 
TO 





SET 











( 






FLOWCHART 






CALL NAMEJp^EMOOV^ 


ANALYST: 


MODULE: 


DRAWN 


8Y: 


PN: 


SHEET 


5" OF & 


RELEASE J 


NOTES: 




VERSION: 






REVISION: 




EMTUZA . 




SYSTEM: NSP ^ 


FORM 


6-018-0 


1 



EMS£TU 







MOVE ?<0iU[Fi>5 
ID 







fsyal FLOWCHART 

EE?9|cALL NAME: |^fecH^- v v'R 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET 0 OF 6 


RELEASE! 


NOTES: 


VERSION: 




REVISION: 


Em&ETO 




SYSTEM: NSP 


FORM 6-Oia-O 



zrr 

COP/ 

TO 

'last \tej'\'cfb:, 





DELETE. 



DRET£ 



REfljRU ^) 






FLOWCHART 






CALL NAME; fJSEKD^T 


ANALYST: * 


MODULE! EMDLEX 


DRAWN 


BY: 


PNjo^e^r^-^?/. 


SHEET 


1 OF fir 


RELEASE: ^TZ 


NOTES: 




version; a> i 




REVISION: /v ^ 




EM DUET 




SYSTEM: NSP 


FORM 


5-0IB.-0 


1 



EMDU1D 



6>ET DATA SOXJc 
S/2E ALL 




>- 



I Bti: CO- RdoniJk] 
I OUT££ LoOPCKL.\ 
^ DATA £OX/C | 




co-rout ijjf] 



gol FLOWCHART 
S£?|cALL name; fJPE^,DL&T 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z OF &> 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 8-Oli-O 




3%V. 



SPAUD 



R^UOT TO 
ITEM 

Data sue*: 



£>%2: 

CO-ROjTIME. 




DATA Q£k£. Lap: 


MCVE Dw3 












'Fl£bT 


item' 


SPEC! Pi 


CAT/6fJ 



( 



RETU&o TO £F CALL 





FLOWCHART 

CALL NAME: f-'EHM.tX-HT 


ANALYST: 


MODULE: 


DRAWN BY: 


FN: 


SHEET Z OF ^ 


RELEASE: 


NOTES-' 


VERSION: 


REVfSION: 




SYSTEM: NSP ^ 


rORM 6-OIS-O ■ 



6ET DATA BJXX 
'2E£0' DATA 



»B*i : fO-ROOTlOp "! 
ROOTER. UX>F CEL., 
l£ DATA BUTK | 

< J 



j data clear l#£>i 





ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET ^ OF 6 


RELEASES 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 5-01**0 







FLOWCHART 

CALL NAMES /je^iSXETT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 5" OF 6- 


RELEASE: 


NOTES: 

Sl^RCoTiOE'. 


VERSION: 


REVISION: 






SYSTEM: NSP 


FORM 6-011*0 t 



EM DLTU ^ 



om saw 

SEE AKJD 




FLOWCHART 
CALL NAME! /OEEMD^&T 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 6 OF & 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM-' NSP 


FORM 6-Oit-O 



( Efis<Fi ) c 



FOIUT TO 

'm&X iTBM 
SPEC. /M 



COMPUTE 
ITEM TYft 



Fon T TO 
'LA-T )TEf /' 



rov£ 

ITEM TYPE toJM. 
TO 

cm gof=j=rg 



^MODULE. PER 





COMPUTE 
ABS. ADDf> 




EMiUZA 




TO 





FLOWCHART 






CALL NAME; UBEKEXtOD 


ANALYST: £t/£, 


MODULE»E.HEXk:b 


DRAWN 


BY: 




SHEET 


1 OF Cr 


RELEASE! ?Z 


NOTES: 




VERSION: PI 




REVISION: PC 


EMEXIT, EmEXFT,EME*L1 


SYSTEM: NSP |r 


FORM 







HOVE 
'FieST iTBt)' N*ri£ 
TO CHb. LIST 
PA&AM, feLO^C 



•fiesr item' 







HOVE 

'{Je>T ITEM *->£m£ 
TDd^.O. LIST 







'CAST fTEH ' 







ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET I OF 6 


RELEASE; 


NOTES: 


version; 


sojourn JE-. 


REVISION: 


EHEXlO 




SYSTEM •' NSP 


FORM 6-Ot»-0 



( 



( EMBQTO ) 





EX 
MODE 






HOVE 
TO 

DATA 6^rf££ 






30HPLJT£ kJCC£ 






■n 
DA-m 


2FF=£7 



Return 



( 



Iga^m FLOWCHART 
;©S|CALL name; fO&EI^E^O-D 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET B OF ^ 


RELEASE: 


NOTES : 


VERSION: 




REVISION: 






SYSTEM : NSP 

. ■ .'. ... .. .< 


FORM 6«0l«-0 





B1EXTA 



OFF 


"E MODE 
•"SET 






MOVE 
fOODE. JfODEX 
TO 

DATP' ftoPP££L 






COM ME focOP 
/KJCEX 






no 

T 
PA7& 





fSjtffi FLOWCHART 

JEtSE?! CALL NAME! OEEKp-VO^ 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF 6 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 5-018-0 












ANALYST: 


MODULE i 


DRAWN BY: 


PN: 


SHEET 5 GF 6- 


RELEASE! 


NOTES: 


VERSION: 




REVISION' 






SYSTEM- NSP f 


FORW 5-018-0 V ' 




HAk£ CJ^. UD^" 
A 6£fltJDFATH££ 
<f FD)oT TO 




sis 


FLOWCHART 

CALL NAMES-kfeEMEXfOD 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET ^ OF 6 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 




SYSTEM.* NSP 


FORM 5-0IS-0 



( 



PoikjT 
TO 

PATA Block 






ANALYST: iA£, 


MODULE: EHFlOD 


DRAWN BY: to, (2. 


PN: ^^>^^3-^75- 


SHEET ) OF g • 


RELEASE! 


NOTES: 


VERSION: a- 1- 




REVISION: 






SYSTEM: NSP 


FORM 6»OI«-0 § 



SET 'U£HT ; 
hDDOLE TYPE 
Ik) PAe^H 




6£TT 
ISO 

uorr 


-ATE 






'COOST&UCT i 
MOVE. DEVICE 
PAt^E. TO 






FILE 

T 


D 

1, Su£K 



€ET 'f DEFACE' 
MObULE TYPE. 
PAQAM. EcK 



FLOWCHART 

CALL NAME! K>E£Mrl»oE> 



ANALYST: 


MODULE J 


DRAWN BY: 




SHEET Z OF 6 


RELEASE! 


NOTES : 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-018-0 



MOVE 

X OFFSET 
"TO 

PAEAM. BUT*: 

1 



HCVE 
V OFFSET 
TO 

PA£Ah. ^JX'C 

\ 



MOVE 
HE>fc>lf06> TO 



PTCDH 



C0OVEET 
HEAD/P6 







move. caveaTEC- 
PaEam, buck. 









FLOWCHART 

CALL NAME! ^BEKF/UnV 


ANALYST: 


MODULE: 


DRAWN BY? 


PN:- 


SHEET S OF B 


RELEASE: 


NOTES-' 

^B^OTlOE : 


VERSION^ 


REVISION: 


EMFD^uO 




SYSTEM • NSP 


FORM 6*018-0 g 



Rub 



FLOWCHART 
CALL NAMEi NJSEhrlKj; 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF 6 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


HMFD/K3 




SYSTEM: NSP 


FORM 6-0IS-0 




car 

CFPSET 




2UQ.ZEJS 
AS 

.F£rHEC' OFFSET 



u 


1 




HCVJE. 




FATHER £FP£eJ 




TO . 











( 



FAT H EC 





FLOWCHART 

CALL NAME! /OBEMFlOfc 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 5 OF 6 


RELEASE: 


NOTES : 


VERSION: 


REVISION: 






SYSTEM ' NSP 


FORM B- OIB-0 f 




MOVE 
TO 
f 




MOVE 

p/^h, buck 



EMEXTA 
^Bov. hcD. Sol" 

SPEC. 



MOVE 
0CC€. SYS. 
H^fecx TO 




Expand 

surface mcdjle/ 

SP£C- 



SET 
Soto TYPE 




yrrral flowchart 

BS|CALL NAME? OBEMrfk-'D 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET (c OF 6 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM e-018-0 



( 



EttFDSU ^ 



HOVE 
sou ^EAC^y^ 
TD 

PARAM. &L£)CJ< 



PTuDEG 



HE4t)]Mo TO 



MCV£ 
JouvEEJIC HtAO. 
TO 



MCV£ 
Sou EIEVAT10P 
TO 

FTC EES 



TO 



fSSfSgl FLOWCHART 

&£?|CALL NAME} pB?£EMFliOD 


ANALYST: 


MODULE; 


DRAWN BY: 


PN: 


SHEET 7 OF S 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


EMFDSU 




SYSTEM : NSP ^ 


FORM 6-0IS-0 1 / 



HC 
Tc 

PA£AM. 








setup 
'surer ' 











RE7U£k3 



Igaagal FLOWCHART 

B2E?| CALL NAME: pBEMFiOC> 


ANALYST: 


MODULE! 


DRAWN BY-' 


PN 


SHEET 6 OF 6 


RELEASE J 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM B-Olt-0 




D15FATC 
I TEtl TfrE 



EMIUTP 




ITEM 



/USECT 
AJODE 



( 





FLOWCHART 






CALL NAME? N3£ MIDST 


ANALYST: CU>ki, 


MODULE: EhitO^T 


DRAWN 


BY: 


PN:9^e^~^^ 


SHEET 


I OF 


RELEASE: ^2 


NOTES: 




VERSION: 




REVISION: D£ 








SYSTEM: NSP f 


FORM 


e-oia-o 





B1IK3MD 



CLEAR 30^fACt' 
DATA mZK 


^x. surface 


SET 'SURFACE 

FLAG IKJ 
DATA BLOCK 













I 



CONVERT MO|T"# 
FSOM ASCII 
TO &UiP^ 



MOVE 

UOH££R 
TO 

data buck 



ho/e 
file fo&ME 

TO 
PATA BU£K 



RETURN ^ 







ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET "2- OF *7 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 5-Olt-O 



X OFFSET 
TO 



• TO 
DATA 



MOVE 
DtfA 







FLOWCHART 

CALL NAME} jOE£MifO c oT 






ANALYST: 


MODULE: 


DRAWN BY: 


PNJ 


SHEET 3 OF ^ 


RELEASE: 


NOTES: 

Sd&RocjtiOE". 


VERSION 


REVISION: 







SYSTEM: NSP 

FORM fi-Ott-0 



EHEX/U 



Ijautal FLOWCHART 

lE3lEy\ CALL NAME! U&EhlifJtT 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET 4 OF ^ 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM B°0I8~0 



HH1IQTU ^ 



F/R1T 

toots: 



MOVE 6RAIX - 
FATHEfc O^OC. 
5Y c c. * TO DAT/ 



MOVE TO 

DMA Bu»r 
FATHER OFf5cJ 



Po 

k FW£ 7BSL 

7 



HO 
RLAME 

t<: 

DKTA 


^£ 

: BQO. 
BLOCK 






FLAC 
1>TA 


> Ik) 




EHIO| 
CD/ 



SET 
RLA^l /N 



1 ^^1^'™'^ 


FLOWCHART 

CALL NAMEl |DE;EHiO£7 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 5 OF ^ 


RELEASES 


NOTES J 


VERSION: 


REVISiON: 






SYSTEM: NSP ^ 


FORM ft-Olt-0 * 



PACK TRUE SOtf 
Csofi.. SI'S. 




HCVf PACKED 

DATA A^D 
5QM (OFFSET 
TO CAT7\ 




DATA AkjO 

OFFSET 
TO DATS isurx 



TO £EST 
OF TREE 



SB 


FLOWCHART 

CALL NAME: 5 J- i 1- ' 1.T 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 6 OF ^ 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM-' NSP 



FORM S-OI8-0 



MOVE 
HEADiJjd 

ro 

DATA Bu>C£ 



MOVE 

ro 

DATA BLOCK 



KETUkJJ ^ 



( 



jaapgl FLOWCHART 

lEfiE^I CALL NAME; fOB=-KlL"ST 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET "7 OF 


RELEASE : 


NOTES: 


VERSION: 




REVISION: 






SYSTEM J NSP 


FORM 6-0lt-0 ^ 



MOVE 




DrtJ. Coo?:, Sit 


MAP 


TO 


DfrTA MODULE 







fey 



FLOWCHART 

CALL NAMES I O^T 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 8 OF °[ 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


£M)ODM 




SYSTEM: NSP 


FORM 6-018-0 



cum-: 

FU6. 




tICMfz 
CIS, 45 



nAP El-^t TO 



FLOWCHART 

CALL NAME? j^E Er 



ANALYST: 



MODULE: 



DRAWN BY: 



PN: 



SHEET q OF a i 



RELEASE: 



NOTES: 



VERSION: 



REVISION: 



SYSTEM : NSP 



FORM 5-0I»-0 




FLOWCHART 
CALL NAME: Pr=J 



ANALYST: V>^, 


MODULE: EKRk^T 


DRAWN BY: 




SHEET i OF & 


RELEASE: £ 1 


NOTES: 


VERSION: 7 / 




REVISION: PC 






SYSTEM' NSP 


FORM 5-0IB-0 




IMT 
MODULE 
DEF. 



PRlMT 




^OMttAUD LIST 




ma] FLOWCHART 

I CALL NAM£}k)&EMPR!OT 


ANALYST: 


MODULE! 


DRAWN BY: 


FN: 


SHEET Z OF £ 


RELEASE; 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6*Oit-0 x — 







FOIDT TO 

DSC£lFT70f^ 
TAB^H 







LIST 

module: 



^ RETQ^IO ^ 



Ir-T/Trl FLOWCHART 
[E?E?|cALL NAMElU^EtlPfcCT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z OF & 


RELEASE i 


NOTES 


VERSION: 




REVISION: 


EMPRHD 





SYSTEM: 



NSP 



FORM 5-0)8-0 



\ 







POIOT TO 
MESSAGE 
£>itca\FT\Okj 
TABLE 







LIST 
OFFSET 





FLOWCHART 

CALL NAME! UEg^f£OT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF t 


RELEASE; 


NOTES: 


VERSION: 


REVISION: 


£MPRRoJ 




SYSTEM: NSP ( 1 





FO/PT TO 
/JODE 
Di*££|FTiC>P 




E#j&nO/o TO 



RP/OT TO 

PLAUE E30AT10D 
DiS££lPT/&^ 
171BLE 




jsaueal FLOWCHART 

fc72=f|CALL NAME! 0^£KRUJT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 5" OF 6 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 







SYSTEM- NSP 



FORM 6-018-0 



FD/fOr TO 
FATHER. 

Dsceipr/o/j 

TAhJJL 




POUT To 
TRUE 500 EOS/. 




PojkjT to 
"fc'OE 50fJ 




( 



FALSE ^.y. 

D&£e\PT/DM 
TA&LF 





POIf JT TO 




PALtE sou soe. 














FLOWCHART 






CALL NAM£l jUBEtf PfcOT 


ANALYST: 


MODULE! 


DRAWN 


BY: 


PNf 


SHEET 


6 OF 6 


RELEASE; 


NOTES : 




VERSION: 




REVISION: 


£MP£-no (Co 




SYSTEM: NSP |^ 


FORM 


6-019-6 





HOD. FOR / 



MOVE. 
TO 



6HIVJHD 







fc5£?|CALL NAME; tOTE&HPClXl 


ANALYST: 


MODULE.' 6>^^UXL 


DRAWN BY: 6(J. £ , 




SHEET I OF II 


RELEASE: -7 - 


NOTES: 


VERSION: <Z 5 / 




REVISION: /JCL 






SYSTEM: NSP 


FORM 6-018-0 



( 



SPACE FOR 
MOfr. PEP 



HOVE 


omit* 


AKJD 


RLE PAM£- TO 


MODELS 





HOV£ ORIS/ /J 
AfOD DELTA 
VECTOR to 

MODULE 



SPEC. 



SPEC. 



FLOWCHART 

CALL NAMEi O.BiiMPCJC 



ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET 2- OF // 


RELEASE: 


NOTES: 


VERSION: 




REVISION*- 






SYSTEM- NSP £ 


FORM 6-OIS-O \_ 




gd FLOWCHART 

(B&\CALL NAME? pBi^.'POC 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z. OF // 


RELEASE: 


NOTES : 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-018-0 



REhOVE 

HOLOc 
CEF. 







&ea>? HEATER 







^ RETURVj"^) 



piO FLOWCHART 

IS0|CALL NAME! UE^MpGX>£ 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4- OF II 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP ^ 


FORM ft-OI«-0 1 




PRIi-t \ / m^r 

HEADER / \ DFF 



SET 

'prst mod' 




FLOWCHART 
!EO|CALL NAME! Jjfe&MP&X. 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET f OF M 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM- NSP 


FORM 6-OI8-0 



does* 
7 



HOV£ . 

to 



SET 



( 





FLOWCHART 

CALL NAMES /w^MPCOC 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 6? OF // 


RELEASE: 


NOTES : 


VERSION: 


REVISION: 






SYSTEM: NSP |" 


rORM 5-0IB-0 V 



CLEAR 



s. 1 



/JO 



AMb RLE HE- 
TP PA £. 5C0C< 



t_ 



move C£i<sno 
A^D delta 



FLOWCHART 
i SS|CALL NAME! UE^MPCCd 


ANALYST: 


MODULES 


DRAWN BY 5 


PN: 


SHEET "7 OF II 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-018-0 



( 







PDifJT 
• TP . 












FLOWCHART 
CALL NAME! 










ANALYST: 


MODULE: 


DRAWN 


BY: 


PN: 


SHEET 


<3 OF // 


RELEASE: 


NOTES: 




VERSION: 




REVISION: 




SYSTEM: NSP f 


FORM 


5-01**0 





TD 

'R£VT HOD. ' 
SPEC. 



FO/fJT 
TO 

'LAST MOD. 
CP£C . • 

J " 



TO 

•rest 6£a;p' 

SPEC. 



c 



MODULE.^ 



FLOWCHART 
[CALL NAMEljUBG^, P£^C 



ANALYST: 


MODULE? 


DRAWN BY 2 


PN: 


SHEET q OF // 


RELEASE? 


NOTES J 


VERSION: 




REVISION: 




SYSTEM: NSP 


FORM 5-OI8-0 



Pourr ro R£E? 






FLOWCHART 

CALL NAME! fw%£>K PilC\l 




ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET \0 OF /I 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 






SYSTEM: NSP ^ 


FORM 6-Olt-O 1 



'APPEND' 



X 



POltOT 
TO 

6£DJP HEADER 




COMPOTE 4* 

eeTueo Aes. 

LTOftTEp MOD,* 







ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET // OF /J 


RELEASE.' 


NOTES: 


VERSION: 




REVISION: 






SYSTEM- NSP 


FORM 6-018-0 



FD/iOT TO 
spec . 



X 




LMCE2A 














<Q Coio2 >- 
\ A£TV£ 








SET 











do 



E 



Active (2oo: 
F£nore£ AS 
ABS. ADDC. 



T 



STE. ^ 



GET 

Ags. 6TBOc;y 



KuD 'STAC? 
t 



CET 
RELATIVE 

smi^ it 
= 1 



I 



USE P£XT 

Active* caoz 
pointer AS 

ABS, ADDk. 



( 





FLOWCHART 

CALL ' NAME? ^ELHu'OEX 


ANALYST: £-0.6. 


MODULE LtfCUEX 


DRAWN BY: LO,>£. 


PN:^^3?-CHr 


SHEET / OF 4 


RELEASES CZ 


NOTES : 


VERSION: <£>1 


REVISION: IdZ 


LME*CL, LM£XR2, LMEXUL 


SYSTEM •* NSP ^ 


rORM 6-OIS-O l 








FLA6S 







i§hbi 




ANALYST: 


MODULE 


DRAWN BY: 


PN: 


SHEET Z OF 4 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 5-018-0 




Com ME 



ze: 



Cl£A£ '/SpfSJD 
pao coo*!' 





FLOWCHART 

CALL NAME8UELHCKjE< 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET OF^} 


RELEASE; 


NOTES: 


VERSION: 


REVISION: 






SYSTEM: NSP ^ N 


FORM 5-018-0 * ^ 



( LM5U3FL 







'Fiil<7 ' A^D 







( return 





ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF ^ 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 5-018-0 



( 



LAAZCg ^ 



TD 



ft* APPCoP. 



HCOXE ^£T| 
TD 



CbU?£/3£l. OFF. 





FLOWCHART 






CALL NAMEifOEUnCOMA 


ANALYST: Ul\£- 


MODULE: iMClUPiA 


DRAWN 


BY: U.' ( C 




SHEET 


/ OF 4 


RELEASE; ^1 


NOTES: 




VERSION! ■ £ /• 




REVISION: OC 


laazcr. 





SYSTEM: NSP 



FORM 6-OIC-Q 



ASS. 5RZinXd#- 







jfc?&|CALL NAME} KJ^LHOOHA 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z OF 4 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


LAA2SO 




SYSTEM • NSP 


form s-oie-o 



COL. £EL. Grf t s 



ASS, 



( 



no] FLOWCHART 

&E?| CALL NAME J JOSLK^-* 




ANALYST: 


MODULE! 




DRAWN BY: 


PN: 


SHEET 3 OF 4 


RELEASE^ 


NOTES •* 


VERSION: 


5C^EX)T/NJE: 


REVISION: 








SYSTEM: NSP g- 


FORM a-oifc-o I 



tap ^oq&> pb£.$w) 

■+STg.UST 



jrrTjrrl flowchart 

C=rfc7|CALL NAMEi OBLMCfOKA 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF 4 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


LAS02.& 




SYSTEM: NSP 


FOftM 6-018-0 



TO 



SEARCH 



TO 



( 



IfSSpgl FLOWCHART 

j©0|CALL NAMEi OE-LMC^KE: 


ANALYST: 


MODULE: U^'HJMB 


DRAWN BY: (O, (2. • 




SHEET ) OF 4 


RELEASE; ^Tl 


NOTES : 


VERSION: 3 / 




REVISION: 


LEASER. 




SYSTEM: NSP ^ 





( L54ZSfO> 



fiO FLOWCHART 

SS|CALL NAME! OBLKOiOK.j^ 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z OF 4 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


LBAZSO 




SYSTEM: NSP 


FORM 6-018-0 



Ceo,. £o..#-i> 



ASS, APC££5s-~ 



— c 







FLOWCHART 








CALL NAME! 




ANALYST: 


MODULE: 


DRAWN 


BY: 


PN: 


SHEET 


Z of 4 


RELEASE: 


NOTES: 




VERSION: 




REVISION: 










SYSTEM: NSP £ 


FORM 


5-018-0 





aes. sr£. fm>* 

«*S7g AEP£, 



( £ETU£|Q 



jrrr"7| flowchart 

fE5zE?|CALL NAMEl P&U-.Ztjyfc 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF 1 


RELEASE! 


NOTES : 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 8*018-0 



TO 

MODULE DPFZET 



ROUTER 



TO 



f 

COiOL £&. OFF. 



pyai FLOWCHART 
|fSS|cALL NAME: fO&LMCJJVC. 


ANALYST: Ld.£. 


MODULE: O'lOvJic 


DRAWN BY: L0.£. 


PN^^-bS^-C^ 


SHEET 1 OF 7 


RELEASE: ?2 


NOTES: 


VERSION: C> 1 




REVISION: PZ 






SYSTEM: NSP f 


fORM B-Oli-0 % 



AES. STRIKE # = 
(ABS. Sr£.ADP£- 
ST2, UST/4tf>0/ 
4of Loom. pags€. 



^ RETURO 



JSLGgl FLOWCHART 
;E52E?|CALL NAME! 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 2 OF 7 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 






SYSTEM •' NSP 


FORM 5-018-0 



LHCSZA ^ 







CCL.fHEL, CFR = 
(COLZEl.ti-l)* 






A5S, 4tt££Sb- 

COU>£. CEL. Off 
MODULE- AS^ADOf. 









FLOWCHART 






CALL NAME; iJBLMCUVfc 


ANALYST: 


MODULES 


DRAWN 


BY: 


PN: 


SHEET 


v OF 7 


RELEASE; 


NOTES: 




VERSION: 




REVISION: 








SYSTEM: NSP ^ 


FORM 
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-+5Tg, LIST ADDg' 
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BS|CALL NAME} p£,LM£CV£ 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF "7 


RELEASE: 


NOTES: 


VERSION: 
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SYSTEM-* NSP 


FORM 6-OIS-O 
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ANALYST: 


MODULE* 


DRAWN BY: 


PN: 


SHEET f OF 7 


RELEASE? 


NOTES • 


VERSION: 
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SYSTEM: NSP { 
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<0XC£ TABLE 
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FLOWCHART 
fc?i9|cALL NAMEi UE-LMCK-X'S 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET (p OF 7 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM : NSP 
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FLOWCHART 

CALL NAMEi K>ELM£OV& 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 7 OF 7 


RELEASE: 


NOTES: 


VERSION: 
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SYSTEM: NSP £ 
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DAT* 



DELETE 
PATA 
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e59|cALL NAME.' ^ELKIXST 


ANALYST: 


MODULES LMt^ET 


DRAWN BY: uJ.R, 
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SHEET / OF S 


RELEASE: d 


NOTES: 


VERSION: 
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SYSTEM : NSP 
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ANALYST: 


MODULE: 


DRAWN BY: 


PN: 
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RELEASE: 


NOTES: 
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VERSION: 
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SYSTEM J NSP ^ 


FORM 6-018-0 ■ 
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ANALYST: 


MODULE: 


DRAWN 


BY: 


PN: 


SHEET 
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RELEASE: 


NOTES: 




VERSION: 
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LMDEP5 




SYSTEM : NSP 


FORM 
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ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF 8 


RELEASE: 


NOTES: 


VERSION: 
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SYSTEM: NSP f 
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DELETE 
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ANALYST: 


MODULE! 


DRAWN BY: 


PN: 
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RELEASE: 
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VERSION: 
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SYSTEM: NSP 



FORM 5-018-0 
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DELETE 
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MODULE: 
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PN: 
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RELEASE: 
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VERSION: 
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LtfDEST 




SYSTEM i NSP 
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MODULE: 


DRAWN BY: 


PN: 
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RELEASE? 
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VERSION: 
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SYSTEM: 
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REMOVE 
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C=fe=f 1 CALL NAME} fO^LMEi-HT 


ANALYST: 


MODULES 


DRAWN BY: 


PN: 
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RELEASE: 


NOTES' 


VERSION: 
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SYSTEM: NSP 

FORM B-Oia-Q 
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X 



Acnva &xd£ 
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FLOWCHART 

CALL NAME; UfcLMEWA 


ANALYST: UJ.£, 


MODULE: LKpW'.A 


DRAWN BY: (jL'.fc- 




SHEET 1 OF ? 


RELEASE: tfl 


NOTES: 


VERSION: 3-) 
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SYSTEM: 
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FLOWCHART 

CALL NAME!O^LM£>shtA 


ANALYST: 


MODULE? 
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PN: 


SHEET Z OF 3 


RELEASE: 


NOTES: 


VERSION: 
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SYSTEM: 
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faecal FLOWCHART 

£~r2E?| CALL NAME! 0&i>iSXKA 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 
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RELEASE: 


NOTES: 


VERSION: 
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FORM 6-018-0 
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ANALYST: U>.£. 


MODULE: LMcXME> 
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SHEET ! OF 2 


RELEASE: $Z 


NOTES: 


VERSION: a') { 
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SYSTEM: NSP 

FORM 6* 018-0 




FLOWCHART 

CALL NAME? ;j£.LKiEXM& 



ANALYST: 



MODULE! 



DRAWN BY: 



PN: 
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RELEASE; 



NOTES: 



VERSION: 



REVISION: 



SYSTEM: 
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TO 
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CALL NAMES ^E.^MEVKE 


ANALYST: 


MODULE! 


DRAWN BY: 


PNi 


SHEET Z OF 5 


RELEASE* 


NOTES : 


VERSION: 


REVISION: 
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SYSTEM : N5P 
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LBFDLT 
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DATA 
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CALL NAME! OBLHFl>H£ 



ANALYST: 


MODULE: LKiF£tt& 


DRAWN BY: lO,£. 


PN:~0P5C^-2-<£i ) 


SHEET 1 OF & 


RELEASE: 


NOTES: 


VERSION: / 
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SYSTEM-" NSP 


FORM 5-018-0 
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cm ro 
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CALL NAME! K^L^P^O'B 
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MODULE! 


DRAWN BY: 


PN.* 


SHEET 2 OF 6 


RELEASE! 


NOTES : 


VERSION; 
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SYSTEM: NSP g 


FORM 6-018-0 1 
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DATA BLOCK 
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|E52E?|CALL NAME? CeUiFu-'ME 


ANALYST: 


MOOULE: 


DRAWN BY: 


PN: 


SHEET 5 OF? 


RELEASE: 


NOTES : 


VERSION: 




REVISION: 






SYSTEM' NSP 


FORM 5-018-0 
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R£ST VASJ 
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B9 CALL NAMES O&LM Ft>r> •£ 


ANALYST: 


MODULE? 


DRAWN BY i 


FN: 


SHEET ^ OF S 


RELEASE! 


NOTES i 


version; 


REVISION: 



LBFDVS 



SYSTEM NSP 



TO 



-BFD13V 
VAST £iUT2>l 



FlA6» 




ffi4C2| FLOWCHART 

c52E3| CALL NAME! ^ELhFDK,£ 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET 5 OF 8 


RELEASES 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM 5-018-0 



Q LbFDST 



TO FIRST 
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/ SUCCESS *\ 





FLOWCHART 

CALL NAME} /OTLLMFuttl? 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET ^ OF 6 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 






SYSTEM: NSP ^ 


FORM 6-018-0 * 
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TO 
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TO 
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Poi>jt 
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FLOWCHART 

CALL NAMEi KJ£l^F£K^ 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 7 OF 6 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 




SYSTEM : NSP 


FORM 6-OIS-O 
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CALL NAME! }J£jJ- 


ANALYST: 


MODULE: 


DRAWN 


BY* 


PN: 


SHEET 
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RELEASE; 


NOTES: 




VERSION: 






REVISION: 






SYSTEM: NSP ^ 


FORM 
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SET 
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RETRIEVE 
DAI* 
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LAlA 



T 



LMPpEP 
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CATA 
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LMFp5T \ 
STRODE / 



FAILURE 
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["success 



LHFD\/5 
^FlMfc^EOT^H" 
VAS1 
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FLOWCHART 

CALL NAME! CSLMFlfOt? 


ANALYST: UJ, 


MODULE: i-KFi^t: 


DRAWN BY: UJ,£L, 


PN: "^eri^-C>7^ 


SHEET / OF 8 


RELEASE: ^ C 


NOTES: 


VERSION: c£ / 


REVISION: /JC 



LMFlOD 



SYSTEM : 



NSP 



FORM 6-018-0 
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LHfpgp ^ 



TO 
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\ MASK 



HOVE 




TO 


PAEAK 









|B&|CALL NAME! M5L>JR)Op 


ANALYST: 


MODULE : 


DRAWN BY: 


PNJ 


SHEET £ OF 6 


RELEASE: 


NOTES: 


VERSION: 


SPROUT) fOE'. 


REVISION: 






SYSTEM: NSP # 


FORM 6-OIB-O 8 f" 



fq/ or 
to MExr 
Flash ivu 
Data blqk 
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DATA 


TO 











gS2i=3| FLOWCHART 
fc=fe^|CALL NAME! ^U-'PUO'D 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 3 OFS 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM 5-018-0 



FOIkST 
TO UEXf 

BLLXLK. 



rotor 
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ROTATION 
PA*m Block 
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potato 
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CALL NAMEi MBLMRJOD 


ANALYST: 


MODULE 


DRAWN BY: 


PN: 


SHEET 4 OF S 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 






SYSTEM- NSP 


FORM 6-Olt-O 



LMFDVS 



POUT 
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VASJ 
DATA Eu£Jc 
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MP 


VASI . 




DATA 






Hdve: 

VAS2 
DATA TO 
PA CAM. Euxx 



LHFD6V 
LOAD 
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fsyal FLOWCHART 
B»|CALL NAMES kteLMFUCL 


ANALYST: 


MODULE-' 


DRAWN BY*. 


PN: 


SHEET 5 OF € 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


UiFDVS 





SYSTEM : 



NSP 



FORM 5-018-0 
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TO FH&T 
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6ET" 
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COMPOTE 
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/ success^ 
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[fcfey|CALL NAME! KJfeLM r!Ufc> 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET OF 8 


RELEASE; 


NOTES: 


VERSION: 




REVISION: 


LHFDST 




SYSTEM i NSP ^ 
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TO 



TO BZLT 
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HOVE 








TO 








♦ 
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110 (JST 
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POINTER 






FLOWCHART 

CALL NAME J /OBLMROD 


ANALYST: 


MODULE? 


DRAWN BY: 


PN i. 


SHEET 7 OF 8 


RELEASE! 


NOTES: 

SUBf?OUT?fJES 


VERSION: 


REVISION: 



SYSTEM: 



NSP 



FORM 6-Qig-O 



MOVE 
PAU TO 







E3fc7|CALL NAME: O&LMFilJD 


ANALYST: 


MODULE? 


DRAWN BY= 


PN: 


SHEET 6 OF 6 


RELEASE^ 


NOTES •' 


VERSION: 




REVISION: 


LMFDO" 




SYSTEM: NSP ^ 


FORM 6-Olt-O 1 
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FLOWCHART 

CALL NAME; fOE^KlOhA 



ANALYST: £t>.£, 


MODULE; t-SitOKA 


DRAWN BY: 
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SHEET / OF 6 


RELEASE: J 2. 


NOTES: 


VERSION: tf> / 




REVISION: /JC 






SYSTEM • NSP 


FORM B-018-0 
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LADOP5 ^) 



.LAtfOLT 
DATA 
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AVAILABLE 
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MOVE 

PATA TO 
DATA EOOC 







|f5«3| FLOWCHART 
|E5EE?|CALL NAMES OBL-MIIOMA 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 1 OF 8 


RELEASE: 


NOTES: 


VERSION: 
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SYSTEM: NSP g 
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Move: 
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FLOWCHART 

CALL NAMES OeX-Mif-^MA 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 3 OF 6 


RELEASE: 


NOTES: 


VERSION: 
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SYSTEM: NSP 
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^0 


££T 
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TO 
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ANALYST: 


MODULE 5 


DRAWN BY: 


PN' 


SHEET A OF 8 


RELEASE: 


NOTES J 


VERSION: 




REVISION-* 






SYSTEM: NSP ^ 
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CALL NAMEi k>EJ-M i KiM A 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 
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RELEASE; 


NOTES: 


VERSION: 
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SYSTEM: NSP 


FORM 5-018-0 
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MOVE . 
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DAT7\ £t£CK 
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CALL NAME! JOELK J O K A 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET OF 8 


RELEASE J 


NOTES'- 


VERSION: 


REVISION: 
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SYSTEM: NSP ^ 
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CALL NAME; p£LM/O^A 
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MODULE: 


DRAWN 


BY: 


PN: 


SHEET 
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RELEASE: 


NOTES: 




VERSION: 
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REVISION: 
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SYSTEM: NSP 


FORM 


6-018-0 
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MODULE J 
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PN: 
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RELEASE! 
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VERSION* 
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FLOWCHART 

CALL NAME? ^BLMjL^T 


ANALYST: UJ.C*. 


MODULE: J-^IUST 


DRAWN BY: tO,£. 
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SHEET / OF ~ 


RELEASE: 
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VERSION: C- 1 
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SYSTEM: NSP 
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CALL NAMEi MSLKj) OS 1 " 


ANALYST: 
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PN! 
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RELEASE; 
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VERSION* 
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SYSTEM : 
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ROTAT/k^-u^-rr 
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PELMIL1ST 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 
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RELEASE: 
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VERSION: 
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SYSTEM: NSP 
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fcuD BRIGHTNESS: 
SAVE" a Sea 



I 
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VERSION: 
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SYSTEM: NSP ^ 
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MODULE: 


DRAWN BY: 


PN 
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RELEASE; 
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St;&^0DTik3SS: 
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RELEASE: 
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VERSION: 
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RELEASE: 
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VERSION: 
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CALL NAME I PBlMIUST 
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SYSTEM: NSP ^ 
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RELEASE: GCC 
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VERSION: <£>/ 
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SYSTEM: NSP 
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NOTES: 


VERSION: 




REVISION: 







SYSTEM: NSP 

FORM 5-018-0 
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FLOWCHART 

CALL NAME? JOfcLMPfcJOT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 3 OF 6 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: 



NSP 



FORM S-OIS-0 







POlUT TO fcPPeoP. 
HEAt££ D/SceiP. 
TALIE ACC0eD;?X 







U6MT 
HEADER 



^ RETURN ^) 





FLOWCHART 
CALL NAME! 








ANALYST: 


MODULE: 


DRAWN 


BY: 


PKi 


SHEET 


4 OF 6 


RELEASE: 


NOTES: 




VERSION: 




REVISION: 







SYSTEM NSP 
form s-ota-o 




LMRRLT 



POlfor TO 
TABLE 




£34SS\ FLOWCHART 

l3£sf| CALL NAMEl fJ&LMF^T 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET S OF 6 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 5-018-0 
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BdikjT TO 
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pisceiFT(o?J 
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FLOWCHART 

CALL. NAMEJ /06L-MP£fOT 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET (p OF (o 


RELEASE: 


NOTES : 


VERSION: 


REVISION-* 




SYSTEM: NSP g 


FORM 6-0l«-0 \ 



LM UPLP 



LNUPLP 
UPCAiF 



LM UPVF 

UPDATE 
VASI 

Elk. rot^Sj 



Ui OP LP 
UPDATE 
6TT<oe£: 

l EL£.fvms, 




DO 



UPDATE 

coLce. 




KJ&UPEP 
UFPME 

PDJUTSLS 



AO FLOWCHART 
fE39|CALL NAME; OELHL>FtT 


ANALYST: tU.fi. 


MODULE? /-HL'POT 


DRAWN BY: U>,£. 




SHEET / OF 7 


RELEASE; #2 


NOTES : 

St>eRjDt7T]UE' 


VERSION: <£/ 


REVISION: /JC 



SYSTEM: NSP 



FORM 6-018-0 



Q LMOPLP 



TO FI^T 
US? 




UD 



Fb/;oT 
TO 
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FLOWCHART 

CALL NAME? jOBaLMUPFT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET Z OF 7 


RELEASE; 


NOTES: 


VERSION: 


REVISION: 






SYSTEM: NSP ^ 


FORM 6-OIS-O ■ 






MODIFY 











Usacs! FLOWCHART 
|fcfe*|CALL NAME: fOBLHOPDT 


ANALYST: 


MODULE; 


DRAWN BY: 


PN: 


SHEET w OF 7 


RELEASE; 


NOTES: 


VERSION •* 




REVISION: 


/-tf UPVP 




SYSTEM : NSP 


FORM 6-018-0 
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► -.j SUJiTCW LIST 
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hODlflCAT/Oki 

Delta 
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|ISfe3|CALL NAME! UE-LM OPDT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 4 OF 7 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 




SYSTEM' nsP ^ 


FORM 5-Olt-O 
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FLOWCHART 

CALL NAMEi JUfeU^uPOT 



ANALYST: 


MODULE: 


DRAWN BY: 


PN 


SHEET 5 OF 7 


RELEASE : 


NOTES: 


VERSION: 




REVISION: 




SYSTEM : NSP 


FORM 6-OIS-O 
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NODi PIC-*™ J 



PdikjT ' 
TO F(fctT 
<bUL>iTCW LIST 








TO MEXT 


















E?EEf|cALL NAMEJ joBLMO^T 


ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET & OF 7 


RELEASE? 


NOTES: 


VERSION: 




REVISION: 



SYSTEM • NSP 

FORM 6^018-0 




TO Fl£ST 
COLO£ 




HODlFT 




PREVIOUS 




FLOWCHART 

CALL NAME? fO&LHOfPDT 



ANALYST: 


MODULE 5 


DRAWN BY: 


PN; 


SHEET 7 OF 7 


RELEASES 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-OI0-O 



^ LAUFET ^ 



UT-DA1E 



lAOELP 
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LAOFlP 
UPDME" 




UPDATE 
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CALL NAMEiiJEu-VJPKA 


ANALYST: 


MODULE: LM'JSV-A 


DRAWN 


BY: LO.e, 


PU )Z 


SHEET 


) OF V 


RELEASE: TZ 


NOTES- 




VERSION: CZ> / 




REVISION: U(L 




LAOPDT 




SYSTEM: NSP 


FORM 


6-oii-o 
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ANALYST: 


MODULE! 


DRAWN BY: 


PN: 


SHEET 2 OF 7 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 


LAU?LP 




SYSTEM: NSP 


FORM 6-OIS-O 



( 
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MOD/pf 







|EE?2B| CALL NAME} fw'BLMDpK A 


ANALYST: 


MODULE: 


DRAWN BY J 


FN: 


SHEET 3- OF 7 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP ^ 


FORM 5-OI»-0 § ' 
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fgfeETZ FLOWCHART 

[JEtSE?! CALL NAME? DBO-'-OPM/V 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET ^ OF 7 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM : 



NSP 



FORM 6-018-0 
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FLOWCHART 

CALL NAME? ^£lKJPMA 


ANALYST: 


MODULE! 


DRAWN BY: 


PN? 


SHEET C OF 7 


RELEASE: 


NOTES : 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM fr-Oiar-P ' 




TO RRST 
SuJ/TCH UST 




HODlFf 



FOiPT 




TD loEXT 


PD 


switch U^t 














ANALYST: 


MODULE! 


DRAWN BY: 


PN! 


SHEET 6 OF 7 


RELEASE! 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 8-OIS-O 



FO/oT 
TD MEXT 
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TO 

COLOR 
Po/ioTER 





CO 
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»a FLOWCHART 
[!E5H?|cALL NAME; ^BLK'. JPHA 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 7 OF 7 


RELEASE: 


NOTES ' 


VERSION: 




REVISION: 


LAUPCP 




SYSTEM: NSP 


FORM 6-Olt-O § 



LH£T\JC 





car 

COHFDOCUTOF 
F(£ST pdiot' 
VECTOR 








TD 

TI. K«WAT 




♦ 


HOVE TO 
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\ 


cohfo^e/jt of 
'delta' 
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\ 
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FLOWCHART 

CALL NAMES M5>LMY'£CX 



ANALYST: uJ.K. 


MODULE: LKyECST 


DRAWN BY: UJ,£., 


PN: 


SHEET 1 OF S 


RELEASE: <Z 1 


NOTES: 


VERSION: d> / 




REVISION: LC 






SYSTEM: NSP 


FORM 6-018-0 
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r 
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TO 




t 


HOVE* TO 




f 


VECTOR 




1 


TO 
Fb£HAT 
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<T All \ 
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FLOWCHART 
CALL NAME! 






k£LMV&LT 




ANALYST: 


MODULE: 


DRAWN 


BY: 


PN: 


SHEET 




RELEASE: 


NOTES: 




VERSION: 




REVISION: 






SYSTEM : NSP 


FORM 


5- 018 -0 
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LMD1FL 



Pur.' \IEC.' 

'DBJA' VECTOR *r 




IffMZgl FLOWCHART 
!JEt9|CALL NAME! CfcUJ^.VSCLT 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET I OfS 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 
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SYSTEM-' NSP 


FORM 6-OI»-0 
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ANALYST: 


MODULE; 


DRAWN BY- 




SHEET 4 OF 6 


RELEASE? 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


PORN 8-01&-0 
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LM6TSV 



'FIST ?o\}ST' VEc, 



TP 

TI. Ft£MAT" 
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TO 
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hove: to 
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FLOWCHART 

CALL NAMEl CBLMVfcCT 



ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET f OF 6 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-018-0 
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F£bM PA£AM. Eur. 








TO 
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f&>h wam. ear.- 
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• TO 




* 


HDv'c TO 









res 
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FLOWCHART 

CALL NAME, 1 K&Lf\\iEZ~ 


ANALYST: 


MODULE ' 


DRAWN BY: 


PN; 


SHEET 6 OF S 


RELEASE? 


NOTES : 


VERSION: 


REVISION: 


LMFT5.V 




SYSTEM •* NSP 


fonu 5-oii-o "M 



LtfSPZD 

















'D£LTfc' VECTOR 








ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 7 OF 8 


RELEASE; 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-018-0 
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LMAZFL 
UiEZFL 

VALUES 




row.i DELTA 

VfiODCS TO 



SET 




\SEG0OD U6HT/ 
LCCbT\Cu 



v«XT U6HT 
LOCATION , 




Move 

Ra^T TO 
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ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 6 OF S 


RELEASE? 


NOTES: 


VERSION: 




REVISION: 







SYSTEM- 1 NSP 
poem 6-ott-o 





9&s 




&/rt/rs 





& 
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FLOWCHART ^tx^^tzor C 
CALL NAME: NBttMBRfrE 


ANALYST:^ /A j^T 


MODULE l^NSKMT 


DRAWN BY^^^S- 


pn: 908030-008 


SHEET / OF S' 


RELEASE: 02 


NOTES: 


VERSION: 01 


REVISION: N<^ 



SYSTEM: 



NSP 



FORM 5-018-0 
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0 sr*&/#f 
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mi 


FLOWCHART ^ te3L ^^tza s tz 1 
CALL NAME: NBMMER^f I 


ANALYST^^^ET 


MODULE </f0$£Q$£ 


DRAWN BY^/UflgST 


PNi 


SHEET Z OF 5"" 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM 6-OiS-O 




ss*rx.y 



7& /*gPft£ 
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r 


TO 


1 








FLOWCHART ^ t <*^^rz~r~ 
CALL NAME! N^HME^E 


ANALYSTS 


MODULE /MM&f* 


DRAWN BY&Mft& 


PN: 


SHEET 3 OF 5* 


RELEASE! 


NOTES: 


version; 


REVISION: 



SYSTEM: NSP 



FORM 5-018-0 







FLOWCHART - 

CALL NAME: N^MMf^f 


ANALYST**, 


MODULE /&0£m£ 


DRAWN BY«ZU*M* 


PNi 


SHEET 4 OF. & 


RELEASES 


NOTES: 


VERSION: 


REVISION-" 





SYSTEM: 



NSP 



porm 6-pia-o 
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FLOWCHART 

CALL NAME; K^MttEfc^E 


ANALYST:rf^|ttsrfrr 


MODULE i/W^vP^ 


DRAWN BY (Z/My&f 


PN: 


SHEET S* OF 6* 


RELEASES 


NOTES: 


VERSION: 


REVISION: 




SYSTEM: NSP 


FORM 6-018-0 
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FLOWCHART _ 

CALL NAME; N6f1M£(?OK 


ANALYST^A^^T 


MODULE :/^^>f 


DRAWN BYj^/***fe&r 


pn: ?c803yf~o:i 


SHEET / OF / ' 


RELEASE^ 0 - 


NOTES: 


VERSION- // 


REVISION: 




SYSTEM: NSP ^ 


FORM 5-0l»-0 1 
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t 
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mi 


FLOWCHART 

CALL NAME: /VeAl/ITM/V 


ANALYST:*?. j04l£5 


MODULE s &Jt7l&/f 


DRAWN BY:<2 6M£j£S 




SHEET / OF /£> 


RELEASE? OZ 


NOTES: 


VERSION- Q* 


REVISION: N Q. 



SYSTEM NSP 



FORM 6-Ott-O 
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ANALYST** £Ote£T 


MODULE 'JWfTTQQ/f 


DRAWN BY** AUK*? 


PN: 


SHEET ^ OF /O 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM-' NSP g 


FORM 6-OIS-O 
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FLOWCHART 

CALL NAMEi A/ S f'\ /V /// 


ANALYST: 


MODULE </ff777d9Af 


DRAWN WfiC-toWS 


PNJ 


SHEET J OF /<£> 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 



SYSTEM 



NSP 



FORM ft-Ott-0 
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FLOWCHART 

CALL NAME! /V FA AT P. A /V 


ANALYSTS 


MODULE 


DRAWN BYt!M4L£5 


PN: 


SHEET 4- OF /O 


RELEASE? 


NOTES: 


VERSION: 


REVISION: 






SYSTEM: . NSP g 


FORM 6- 018 -0 f 
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FLOWCHART 

CALL NAME? /VlJA f \ // 


ANALYST*?***^ 


MODULE >SSt*77Xfrt/' 


DRAWN BY->&**+6& 


PN: 


SHEET OF /O 


RELEASE; 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: 



NSP 



FORM 6-OH-O 



/fro 
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H 


FLOWCHART 

CALL NAME; f VrV' T ft / // 


ANALYST:^ 


MODULE v^WOTWV 


DRAWN 


PNJ 


SHEET £> OF /£> 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM 6-018^0 
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FLOWCHART 

CALL NAME; /VBAAiT^/// 


ANALYST^^^T 


MODULE MWZX&a/ 


DRAWN BY<?.a&&T 


PN: 


SHEET 7 OF /O 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM : NSP 



FORM 5-018-0 
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FLOWCHART _ 

CALL NAME! tJ 3^ r T r ?/ // 


ANALYST^. UJAcSZT 
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DRAWN W&t.e5 


PN: 


SHEET 8 OF /O 


RELEASE; 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM S-OI8-0 """" 
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FLOWCHART , n ^ A , 
CALL NAME; /V^Mt^// 




MODULE :/^4tt7?f^ 


DRAWN 


PN? 


SHEET f OF /<9 


RELEASES 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM 6-018-0 



/fa 
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4P& TO 




'62f£St\ FLOWCHART 

BSjCALL NAMEi /V Z> t*\ A' ~rRAA/ 


ANALYST:^, *0£er 


MODULE >/n*m?Aj/ 


DRAWN BY:£ 4tt4tf? 


PN: 


SHEET /O OF /£> 


RELEASE; 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP g- 


FORM 6-OI8-0 1 
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r 
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> 






FLOWCHART 

CALL NAME: A>B fA/AT^T* 




module Af/ftryrx 


DRAWN BYi&&ft£r 




SHEET / OF £ 


release.- c ~ 


NOTES: 


VERSION: 2> 1 


REVISION: //J 



SYSTEM: NSP 



FORM 6-Ota-Q 
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mi 


FLOWCHART 

CALL NAME; W£ < K ' A*T V r <, 


ANALYST:^* AA0t£\X 


MODULEi^W^r 


DRAWN Wi'Ct4>*t£S 


PN: 


SHEET i OF £ 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 




SYSTEM: NSP ^ 


FORM 6-018-0 1 
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ANALYST: lL.u>! 
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DRAWN BY: u;,C. 
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RELEASE $ l7 1 


NOTES: 


VERSION: 7 / 
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SYSTEM: NSP 


FORM 6-018-0 
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CLEAF; 
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DISPATCH 
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\BB\CALL NAMES PE^bU^T 


ANALYST: 


MODULE; fOKJST 


DRAWN BY: UJ,(^, 




SHEET I OF 2- 


RELEASE! £T 


NOTES: 


VERSION: &l 


REVISION: UC 



SYSTEM: NSP 
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VALUE 



CGOVECT 
REAL 
VALOE 
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CONNECT 
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VALOE 
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[fc^y 1 CALL NAME! JOBUB u S""* 


ANALYST: 


MODULE: 


DRAWN BY: 


PN: 


SHEET 2 OF Z 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 
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FLOWCHART 

CALL NAME 5 L v &k)BH^U- 1 


ANALYST: L.O- 


MODULE^ UEhAlt-' 


DRAWN BY: ■ UJ.fc. 
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SHEET 1 OF 1 


RELEASES a? 


NOTES: 
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VERSION: ^ 


REVISION: CC 



SYSTEM : NSP 

FORM S- 018-0 
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SHEET / OF / 


RELEASE: C ' 


NOTES: 


VERSION: / / 
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SYSTEM : NSP 
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FLOWCHART ^ 
CALL NAME; ^WnCRlT 


ANALYST: j^^ m 




DRAWN BYtf.MK£$> 




SHEET / OF / 


RELEASE; 


NOTES : 


VERSION: 0 s 


REVISION: N Z 






SYSTEM: NSP g 
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FLOWCHART ^ ^ 

CALL NAME: ^SM^riOL 


ANALYST: 




DRAWN BY^*£S. 


FN: *D?02*-Pi> '1 


SHEET / OF fa 


RELEASES ^ 


NOTES: 


VERSION: 
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SYSTEM: nsp 



FORM 6-018-0 
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ANALYST: 
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DRAWN BY£>^J 


PN: 


SHEET ^ OF 6 


RELEASE: 


NOTES: 


VERSION-' 


REVISION: 



SYSTEM- NSP 

FORM 6-OI8-0 











- 
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^1 
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DRAWN BY' f./J 


PN: 
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RELEASE? 


NOTES: 


VERSION: 




REVISION: 






SYSTEM: NSP 


FORM 6-018-0 
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CALL NAME? NESM^MDL. 


ANALYST: &} M 


MODULEU^^d 


DRAWN BY'{*,A/, 


PN: 


SHEET 4 OF 6 


RELEASE: 
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VERSION: 


REVISION-' 



SYSTEM: NSP 
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CALL NAME: N65M^QU 


ANALYST: 
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DRAWN BY:<*,^ 


PNJ 
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RELEASES 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM 6-016-0 
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CALL NAME; 
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PN! 


SHEET 
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RELEASES 


NOTES: 




VERSION: 
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SYSTEM: NSP ^ 


FORM 


6-018-0 
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CALL NAME; N&5M*l*TK 


ANALYST:^. 


MODULE 


DRAWN BY^^^qT 
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RELEASE? P - 


NOTES: 


VERSION: 
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SYSTEM: NSP 
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CALL NAME; ^MM6MT.R 


ANALYST: tf.Jf. 


MODULEja^^P 


DRAWN BYff 400&£y 


PN: 


SHEET ^ OF ^ 


RELEASE; 
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VERSION: 
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SYSTEM: NSP ^ 
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CALL NAME: 
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MODULE iS^£?CS4^ 
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RELEASE! 0 £ 
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VERSION: // 
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SYSTEM: NSP 
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VERSION: i>V 
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SYSTEM • NSP f 
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CALL NAME; *&3MFl*D 


ANALYST: 


MODULE &ff£WJ> 
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RELEASE! 0% 


NOTES: 


VERSION: 
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SYSTEM: 
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PN: 


SHEET 
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RELEASE: 
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VERSION: 
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SYSTEM: NSP £ 


FORM 
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MODULE A/J> 


DRAWN 
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RELEASES 
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VERSION: 
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SYSTEM: NSP 


roRM B-oia-o 



c 



cSSfT"" 



;r — 






FLOWCHART « 
CALL NAME! 


ANALYST: 


MODULE :^rx^/° 


DRAWN BY: C<to 




SHEET / OF / 


RELEASE: L 'V 


NOTES 5 


VERSION: o> 


REVISION: N C . 



SYSTEM: NSP 



FORM 6-018^0 




put, 



Q) 














*8 k&»P 




1P3BBH 




ANALYST: 


MODULE > *&f?/AfST' 


DRAWN BYtZMMP 


PN: S&S^'fei 


SHEET / OF 3 


RELEASES 0^ 


NOTES: 


VERSION: -)/ 




REVISION: f f lr 






SYSTEM NSP 


FORM 5-OI*-0 



firs 



12 











» 






i 





( 





FLOWCHART , 

CALL NAMEi ^Ml^ST 


ANALYST.-yfJ/f: 


MODULE &?jTAJt?T~ 


DRAWN BY^^ET 




SHEET -2 OF J 


RELEASE! 



NOTES J 



VERSION: 



REVISION- 






* 





1 


) 






r 









/HSZTAtS 



mi 


FLOWCHART pL <: ^ , ^ < x 
CALL NAME: 


ANALYST: /f^yf^ 


MODULE ''SfaZZA&T 0 * 


DRAWN BY/f^^r 


PN ! 


SHEET 3 OF 3 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM 5-Olt-O 









1 


r 







0 





FLOWCHART _ ' 

CALL NAME} NBSflMST 


ANALYST: /*T/ff 


MODULE >StyLZ$ T 


DRAWN & 


PN: "V ' ' 


SHEET / OF J 


RELEASE! 


NOTES : 


VERSION: ). 


REVISION: //i 



SYSTEM: NSP 



FORM 6-Oil-O 



1 














(fiery* a/) 




1 













■sags 


FLOWCHART . 

call name: N>SSnut>T- 


ANALYST: 


MODULE^Z/y^" 


DRAWN BY:rt4^fiT 


PN: 


SHEET OF .J 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: 



NSP 



FORM 6-OI8-0 



1 
















( 



■1 













mi 


FLOWCHART . m <^. , 
CALL NAMES MMHUIST 




MODULE &*%L?£7 m 


DRAWN BY/r,a*0C& 


PN: 


SHEET J OF J? 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM 6- 0I8>0 





\ 




















r 







ANALYST: tftf. 


MODULE fmfftFf* 


DRAWN BY&/tpf€£X 




SHEET / OF / 


RELEASE.' 


NOTES: 


VERSION: 




REVISION: V ^ 






SYSTEM: NSP 


FORM 6-0l»-0 





9 



4£T £/f 









ANALYST; /f. K 


MODULE ^SmrfM&f 


DRAWN BY ft ftjftFf 


pn: V ' r r-of 7 


SHEET / OF 4 


RELEASE? 3'- 


NOTES: 


VERSION: 




REVISION-' 






SYSTEM: NSP g 


FORM 6-011-0 * 




IS/r7fT7U> ' 




GS>C~ 

3>rs 





FLOWCHART , „^ 

call name; Nesngnov 


ANALYST: 


M0DULEi5J#^te^ 


DRAWN BYiHtMt^ 


PN: 


SHEET Z OF 4 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: 



NSP 



FORM S-CH8-Q 







> 









ml 


FLOWCHART 

CALL NAME: NS^MRmOV/ 


ANALYST:^. 


MO0ULB«.S>SveW/ r 


DRAWN BY f.AAtteS 


PN: 


SHEET 3 OF 4 


RELEASE! 


NOTES J 


VERSION: 


REVISION: 



SYSTEM •' NSP 

FORM 6-0l>"0 "~ 




SE7t// > 7n> 















TJttS 









ANALYST: /V«>K 


MODULE '>S/WA/ftD V 


DRAWN WiCm&CS 


PN: 


SHEET 4 OF 


RELEASE; 


NOTES: 


VERSION: 




REVISION: 






SYSTEM ■' NSP 


FORM 6-018-0 



y ^ 



a 



ser me 
/tts 




( 





FLOWCHART ^ 
CALL NAME; **£M5SUK 


ANALYST: At A>. 


MODULE &mSx£/X> 


DRAWN BYtf rf^y 




SHEET / OF Z~ 


RELEASE! 9^ 


NOTES: 


VERSION: 0 1 


REVISION: N C 



SYSTEM : NSP 

FORM 6-0(8-0 








ANALYST: 


MODULE -&*?3Sc/# 


DRAWN BY^f^y^^ 


PN: 


SHEET / OF ^ 


RELEASE; 


NOTES : 


VERSION: 




REVISION* 






SYSTEM: NSP 


FORM 6-0lf-0 



i 



77? t€ 

SoH OFF f err 






® 







fa 

f 












$er m*e 






* 







FLOWCHART 
CALL NAME 5 








ANALYST: /f. /f 


MODULE S*?7 m jQ£3 


DRAWN WY:(~. £0. 




SHEET 


/ OF/Z 


RELEASE; 0'L 


NOTES J 




VERSION: 2f\ 






REVISION: // L 








SYSTEM: NSP g 


FORM 


6-Oli-O 








GET*****? 



Ota* & 





> 














FLOWCHART 

CALL NAME! N&SMTfcfce 


ANALYST: /f^. 


M0DULEL^Wf>E29 


DRAWN BY:^*c? 


PN: 


SHEET X OF 


RELEASE? 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: 



NSP 



FORM 6-OH-O 



( 




Set*?/* AtaB£ 



\ #a/£ y 


j<rr 
ffzr 












FLOWCHART 






CALL NAME! 


ANALYST: /f.tf. 


M0DULEi2^?ftOT 


DRAWN m&jtM€*r? 


PN: 


SHEET 3 OF /Z 


RELEASE: 


NOTES: 




VERSION: 






REVISION'. 








SYSTEM; NSP ^ 


FORM 


6-Olf-O 


1 



fieri* 


s 












2 



***** 





FLOWCHART Ne5nTgeg 
CALL NAME! ^ PDn ' Kfc -^ 


ANALYST: /f.tf. 


MODULE '<$#7TX£?3 


DRAWN BY'<£W&£T 


PN: 


SHEET 4 OF /Z- 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 



SYSTEM- NSP 



FORM 6-0lt-0 




TEST &sm? 



i 



I 



/Afro 

BC&CJC 



t% r*, f$ 





FLOWCHART w e p « 
CALL NAME: ^"flTB^ & 


ANALYST: yjr? /f. 


MODULE 'i&P7Xr£7!? 


DRAWN BY{*4J*f4£ l T 




SHEET f OF /Z 


RELEASE! 


NOTES: 


VERSION: 


REVISION: 






SYSTEM: NSP f 


FORM 6-018-0 \ 



2. 






r 


5557- /fx 




f 







ANALYST: A*./f. 


MODULE ''S077ff£& 


DRAWN BYgUtfCET 


PN: 


SHEET & OF//- 


RELEASE: 


NOTES: 


VERSION: 




REVISION: 






SYSTEM' NSP 


FORM 5-018-0 



CiMrfi*L ft* 




f/A>PXtC 





1 


f 


sens* 
A?£xr 


# F&X 




( 





FLOWCHART tlC , _ ^ 

call name; ^3^nTKE6 


ANALYST: fff. 


MODULE^/W^ 


DRAWN Wft^Jp&g 


PN: 


SHEET 7 OF /£- 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 






SYSTEM : NSP g 


FORM 5-Olt-O 1 



1 




AtC Afi/US 


< 


r 





FLOWCHART - <M _-- - 
CALL NAME; 


ANALYST: 


module &/*rm&B 


DRAWN BY^^j^ff 


PN: 


SHEET OF /2- 


releases 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 



FORM 6-Oia-O 



sens/* 
/f&f$?&z) 



Ate yfai-*i> 



to 






1 


> 



0 ( 











sec* 






! 






FLOWCHART uftSMTR( : ft 

call NAMEi NBsrrrReB 


ANALYST; Ai/f. 


MODULE tfSfJtfCJfcS*? 


DRAWN BY^4/^fcSr 


PN: 


SHEET ^ OF 


RELEASE; 


NOTES : 


VERSION: 


REVISION: 






SYSTEM •' NSP g 


FORM 6-Olt-O. 1 








VST 




Sis 


FLOWCHART _ ^ 

CALL NAME; KP^MTftSB 


ANALYST: 


MODULE i^^Hf 


DRAWN VH?.£jJk£S 


FN: 


SHEET /O OF /£- 


RELEASE: 


NOTES: 


VERSION: 


REVISION: 



SYSTEM-' 



NSP 



FORM 6-018-0 




i 



CSSfW/ 9 TO 




( 






FLOWCHART _ 
CALL NAME? ^^HTRcp 


ANALYST: /f./fT 


MODULE '•&ATTft&& 


DRAWN BY 


PN: 


SHEET // OF /t^ 


RELEASE J 


NOTES: 


VERSION: 


REVISION: 



SYSTEM: NSP 

FORM 6- 018-0 




^00 





FLOWCHART 

CALL NAME: KpSHTR t© 


ANALYST: j^** 


module Smxsa 


DRAWN BYrfrfWftgy 


FN: 


SHEET /2 OF /Z- 


RELEASE; 


NOTES: 


VERSION: 


REVISION* 



SYSTEM: 



NSP 



FORM 6-OI8>0 



c 



1 


f 
















f 








( 



A/* 



*7 









> 


Act 





FLOWCHART 

CALL NAME; N&W"T 


ANALYST:yf^fC 


MODULE <*g&f}C&T 


DRAWN WiC^mSf 


pn: 908028-010 


SHEET / OF ' 


RELEASE; 02 


NOTES: 


VERSION: 01 


REVISION: 






SYSTEM : NSP 


FORM 6-Olt-O ^ 



Ate 



Ate 
' (SS4? 

Ctr&r — 



;JFis 


FLOWCHART t ,«^ 

CALL name; W***™ 


ANALYST: Af.jf % 


wodule: MSMf/n 


DRAWN Wf.JkMtS 


pn: 908028-005 


SHEET / OF / 


RELEASE: 02 


NOTES: 


VERSION: 01 


REVISION: 



SYSTEM •' NSP 



FORM 6-0lt-0 



( 



4£ = 



< 








f 



( 





FLOWCHART 

CALL NAME: NeVDIFF 


ANALYST: Jf. 


MODULE? tfjPT/Z/- 


DRAWN WY^Mf^T 


pn:9(38028-007 


SHEET / OF 3 


RELEASE'. 02 


NOTES: 


VERSION: 01 


REVISION *• 



SYSTEM: NSP 



FORM g*OI»*Q 




\pevr?) y 





r 









4** 



2 



I 



FLOWCHART 
CALL NAME! 



ANALYST; 



DRAWN BYtf j Wtff 



SHEET Z OFj 



NOTES: 



MODULE «' tft?/JZ& 



pn: 9g8g28-gg7 



RELEASE; 02 



VERSION: 01 



REVISION: 



SYSTEM: NSP 



FORM 5-OI8-0 



1 













r 






f 







fb/Af7SK 


.< 





( g^) (S^) 





FLOWCHART mciwm - - 
CALL NAME: N6 VDI f= p 


ANALYST: ./f./f. 


MODULE! VjbX>9* r 


DRAWN W f.MJHCB 


pn- 908028-007 


SHEET J OF 3 


RELEASE? 02 


NOTES' 

YSP3 


VERSION: ' 


REVISION-* ^ 





SYSTEM: 



NSP 



FORM 6-oie>o 








ANALYST: tfff. 


MODULE J 


DRAWN 


PN: 908028-009 


SHEET / OF / 


RELEASE 0 2 


NOTES: 


VERSION: 01 


REVISION: 






SYSTEM: NSP 


FORM 5-0lt-0 



Au. 



( 





FLOWCHART ^ „ _ ^ , 
CALL NAME! NBVU6M(^M 


ANALYST: A? tf. 


MODULE 2 i/l/3Afa#f 


DRAWN BYtf/^fT 


pn: 908028-006 


SHEET / OF / 


RELEASE? 02 


NOTES: 


VERSION: 01 


REVISION^ 










ACL- 










t 






« r 












r 



FLOWCHART 
GALL NAME: 



ANALYST: 


MODULES \/Xflf?JP 


DRAWN BVtSfOfUy 


PN :908028-008 


SHEET / OF / 


RELEASE: ^ 2 


NOTES: 


VERSION: 01 




REVISION: 




SYSTEM: NSP 


FORM 6-OII-0 



KSPBLD/KSPMEE 901181-109 



SECTION 3 



GENERATION PROCEDURES 



3* 1 INTFODGCTION 

This section describes the process required to regenerate the 
model building system (NSPBLD and KSPfl.SS.j-/ from source modules 
delivered on. disks 908042-803 and 908042-804. Section 3.2 
describes the assembly procedure- -Section 3*3 describes the 
library generation procedures. Section 3*4 describes the final 
program link procedure* 



3. 2 ASSEMBLY PROCEDURE 

The program sources may be assembled one at a time using the 
standard assembler, SAPGF1. Refer to the basic TI system use and 
operation documents for details cn the use of the assembler- 
Tables 3-1 and 3-2 contain a list of source files and associated 
object files which must be assembled for the NSPBLD and NSPMiER 
programs, respectively. 

All of the object files for NSPBLD and NSPKER will fit on a 
single side of a disk along with a full system. 
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NSPBLD/NSPMEB 901181-109 
GENERATION PROCEDURES 



SOURCE OBJECT 

NBHAIN NCMAIN 

T$SCAN TCSCAN 

KEYIOS KCYICS 

NEFIOS NOFIOS 

NBMISC NOKISC 

NBENTP NCENTP 

NBCHNL NCCHNL 

NBS HEX NCSMEX 

NBLNPT NCLNPT 

NBLIST NOLIST 

NBMOVE NOMOVE 

NBSSHO NCSMHO 

NBXMSG NOXMSG 

NBLMSG NCLHSG 

NBSHSG NCSMSG 

NBEMSG NOEMS^G 

NBGKSG NOGMSG 

NBHORK NOWORK 

NBXPAR NCXPAR 

NBCPAR NCCPAR 

HBHPAR NCMPAR 

NBXMOD NCXHCD 

NBXTRE NCXTRE 

NBLTRE NOLTRE 

NBSTRE NCSTRE 

N BET RE NOETRE 

NBGTRE NOGTRE 

NBMTRE NCMTRE 

CMPROC COPROC 

KHTRAN HOTRAN 

MMTVTX HOTVTX 

LHINST LOINST 

LMDLET LCDLET 

LHPRNT LOPBNT 



SOURCE OBJECT 

LBFIND LOFINE 

LMUPDT LCUPD1 

LMCNEX LCCNEX 

LMCNVR LGCNVR 

LMVECT LOVECT 

HS AVE OSAVE 

SMINST SOINST 

SMINEF SCINEP 

SMSSUR SOSSUR 

SMCNTR SOCNTR 

SMIFTB SOIFTE 

SHBRIT SOBRIT 

SMRMOV SORMOV 

SC3LIST SOUS! 

SMPREP SOPREE 

SMFINE SOFIND 

SHFDEP SOFDEE 

SMEXSN SOEXSN 

SMTREE SOT REE 

SHCHDL SOCMDL 

EHINST EOINS1 

ESBLET EODLET 

EMPRNT EOPRNT 

EMFIND EOFIND 

EHEXND ECEXNE 

EHCNVR EOCNVR 

GHPROC GCFROC 

D2EIN D20BJ 

BIN2D CBJ2D 

M2BIN M20BJ 

BIN2M OBJ2M 

R2BIN R20BJ 

BIN2R CBJ2R 

A20NIT 02UNIT 



SOURCE OBJECT 

UNIT2A UNIT20 

CHR2A CHR20 

EIN2K 0BJ2N 

CVTBIN CVTOBJ 

BINCVT OBJCVT 
UPKCHR ' UFKOBJ 

PAKCHR PAKOBJ 

METENG METOBJ 

ENGMET CBJfiET 

DEGPTC DEGOBJ 

PTCEEG OBJ DEG 

MU122iJ MOL224 

DIV212 DOV212 

D1V222 DOV222 

SINCCS SONCOS 

VBNRM OBNRM 

VUBKRfl CUBNRM 

VDIFF CDIFF 

VXPRD OXPRD 

VPLANE OPLANE 

ADD333 ACD333 

EOT2DM RC02DM 

R0T2ET R002DT 

DSTEMP DOTEMF 



TABLE 3-1 
NSPELD LIBRARY CONTENTS 
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NSPBLD/NSPHES 901181-109 
GENERATION PROCEDURES 



SOUBCE 


OBJ ECT 


SODRCE 

•J W \J Ji\ »w Xj 


NBMAIN 


NOMAIN 


BIN2N 


T$SCAN 


TOSC AN 


CVTBT N 


KEYIOS 


KCYICS 


BIKCVT 

A* <X> A* V* T X 


NBFIOS 


NOFIOS 


UPKCHR 


NBMOVE 


NOMOVE 


PAKCHR 


NBXP AR 


NCXPAR 


METENG 


D2BIN 


D2CBJ 


ENGMET 


BIN2D 

Jm* «4» m. 4m* Jkx* 


OBJ2D 


DEGPTC 


M2BIN 


JLi X. \J UU 


IT i. "L. 1> Xj VJ 


BIN2M 


OJB2M 


• DIV212 


R2BIN 


R20BJ 


SIHCOS 


3IN2R 


OBJ2B 


NEKMSC 


A2UNIT 


02UNIT 


KBCTYP 


DNIT2A 


D NIT 20 


MERTRE 


CHR2A 


CBE20 







OUU DLL 


HP! PPT 


w XJ U JL i\ 


n £i n rj «~ 




CVTCB J 

1 X w XJ KJ 


XJ Xrf x\ XT £3 XV 


uui\r a x\ 


OBJCVT 


MB A Mf D 

U XI ft Li V* U 


UaiiUi' 


UPKOBJ 


K B P M C T) 

it X> <u U U i> 


P UDu U v 


PA K OBJ 

t n i\ v ij u 


xi O Xw X\ VJ Ju 




it i u x> u 


u M x* r\ v. n 


m n p p n r 
n v l n u b 


OBJMET 

W XJVI A. A XJ X 


I M T N M 21 

JL# xx J- x» JLi ri 


Jj VJ X ii il ia 


D F 0 B .1 

V Xi O v iJ u 


i« n r is n d 




OBJDEG 


LHUPHA 


LOUPHA 


DCV212 


iMEXBA 


LOEXMA 


SONCOS 


LMEXKB 


LOEXMB 


NCHMSC 


LMCKEA 


LOCNMA 


NOCTYF 


IMG K MB 


LOCNHB 


MCRTRE 


LMVECT 


LOVECT 



TABLE 3-2 
NSPHER LIBRARY GC STENTS 



3 . 3 LIBRARY^GENERATIQN PROCEDURES 

Before the final program is linked, all of the assembled object 
files must be concatenated into a single library file. This file 
is constructed with the object copy program (CPYOBJ) 0 Refer to 
the basic TI system use and operation documents. 

The object files listed in tables 3-1 and 3-2 must be 
concatenated (in the order shown) to generate the library files 
for NSPE1D and NSPMER. The library files are called NBSLIB and 
MERLIB, respectively. 

The files must be concatenated with no EOFs between object 
modules. The last object module in the library must be followed 
by 2 EOFs. 



3.4 LINKING^ PROCEDURES 

The two programs, NSPBLD and NSPHER, are linked with the link 
editor, LINKG. Refer to the basic TI system use and operation 
documents for details of the program execution/ The program 
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NSPBLD/NSPMER 901181-109 
GENERATION PROCEDURES 



NSPBLD is linked by executing LINKG with the file NBSLIB as the 
object input file and NSPBLS as the object output file. 
The following commands are given to 1INKG: 

00, NBMAIN,NSPELS f 1 ,0, 
/* 

The program NSPMER is linked by executing LOKG with the file 
MERLIB as the object input file and NSPMER as the object output 
file. The following commands are given to LINKG: 

00, NB MA IN, NSPMER, 1,0, 
/* 
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NSPBLD/NSPMER 901181-109 



SECTION 4 



DISK DIRECTORIES 



4.1 INTRODUCTION 

This section contains the disk directories for the four disk 
sides that carry the NSPBLD/NSPMER program* Disk directories are 
produced by the TI program CATLOG. Refer to Texas Instruments 1 
software documentation for an explanation of the disk directory 
format. 

The disk part number* ECO level, and side are encoded in the 
first line of the directory. An example of a typical first line 
would read as follows: 

CATLOG FOR VOLUME 908042 SERIAL NUMBER 803NCA 

meaning: "This directory is for disk 908042-803, ECO level NC 9 
side A." 
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NSPBLD/NSPMER 901181-109 
DISK DIRECTORIES 



CATALOG 


FOR VOLUME 


908042 


SERIAL NUMBER 


803NCA 






NAME 


SECTOR ADDR 


EXTENT 


RECORD SIZE 


POINTER 


TYPE 


T$SCAN 


0020 


0377 


0004 


0373 


PERMANENT 


BLOCKED 


KEYIOS 


0199 


0040 


0004 


0036 


PERMANENT 


BLOCKED 


NBFIOS 


• 01C1 


0093 


0004 


0089 


PERMANENT 


BLOCKED 

JJ U V V l\ La Ls 


NBMAIN 


021E 


0018 


0004 


001 4 


PERMANENT 


BI Of KF D 


NBMISC 


0230 


0080 


0004 


0076 


PERMANENT 


BLOCKED 

u Aj U v i\ l> 


NBENTP 


0280 


0061 


0004 


0057 


PERMANENT 


u L-i \j v_/ rv t-i lj 


NBCHNL 


02BD 


0023 


0004 


001 9 


PERMANENT 


BLOCKED 


NBSMEX 


02D4 


0036 


0004 


0032 


PERMANENT 


BLOCKED 


NBLIST 


02F8 


0049 


0004 


0045 


PERMANENT 


BLOCKED 


NBMOVE 


0329 


0028 


0004 


0024 


PERMANENT 


BLOCKED 


NBDWHO 


0345 


0022 


0004 


0018 


PERMANENT 


BLOCKED 


NBXMSG 


035B 


0064 


0004 


0060 


PERMANENT 


BLOCKED 


NBLMSG 


039B 


0051 


0004 


0047 


PERMANENT 


BLOCKED 


NBSMSG 


03CE 


0029 


0004 


0025 


PERMANENT 


BLOCKED 


NBEMSG 


03EB 


0014 


0004 


001 0 


PERMANENT 


BLOCKED 


NBGMSG 


03F9 


0023 


0004 


001 9 


PERMANENT 


BLOCKED 


NBWORK 


04 10 


0013 


0004 


0009 


PERMANENT 


BLOCKED 


NBXPAR 


041D 


0123 


0004 


0119 


PERMANENT 


BLOCKED 


NBCPAR 


0498 


0020 


0004 


001 6 


PERMANENT 


LJ L*t \J * * i*J 


NBMPAR 


04AC 


001 1 


0004 


0007 


PERMANENT 


BLOCKED 


NBXMOD 


04 B7 


0062 


0004 


0058 


PERMANENT 


BLOCKED 


NBXTRE 


04F5 


0083 


0004 


0079 


PERMANENT 


BLOCKED 


NBLTRE 


0548 


0157 


0004 


0153 


PERMANENT 


BLOCKED 


NBETRE 


05E5 


0139 


0004 


0135 


PERMANENT 


BLOCKED 


NBGTRE 


0670 


0081 


0004 


0077 


PERMANENT 


BLOCKED 


NBMTRE 


06C1 


0042 


0004 


0038 


PERMANENT 


BLOCKED 


DSTEMP 


06EB 


0017 


0004 


0013 


PERMANENT 


BLOCKED 


NBSWHO 


06FC 


0022 


0004 


0017 


PERMANENT 


BLOCKED 


CLPROC 


0712 


0210 


0004 


0206 


PERMANENT 


BLOCKED 


MMTRAN 


07E4 


0088 


0004 


0079 


PERMANENT 


BLOCKED 


MMTVTX 


083C 


0039 


0004 


0027 


PERMANENT 


BLOCKED 


NBSTRE 


0863 


0171 


0004 


0167 


PERMANENT 


BLOCKED 


NBLNPT 


. 090E 


0047 


0004 


0043 


PERMANENT 


BLOCKED 


TOTALS 















0033 FILES 
02333 SECTORS 
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TABLE 4-1 

BLD/MER DIRECTORY FOR DISK SIDE 908042-803NCA 



NSPB LD/NSPMER 901181-109 
DISK DIRECTORIES 



CATALOG 


FOR VOLUME 


908042 


SERIAL NUMBER 


803NCB 






NAME 


SECTOR ADDR 


EXTENT 


RECORD SIZE 


POINTER 


TYPE 


LMINST 


0020 


0158 


0004 


0154 


PERMANENT 


BLOCKED 


LMDLET, 


OOBE 


0116 


0004 


0112 


PERMANENT 


BLOCKED 


LMPRNT 


0132 


0104 


0004 


0100 


PERMANENT 


BLOCKED 


LMFIND 


019A 


0165 


0004 


0161 


PERMANENT 


BLOCKED 


LMUPDT 


.02 3 F 


0098 


0004 


0094 


PERMANENT 


BLOCKED 


LMCNEX 


02 A 1 


0069 


0004 


0065 


PERMANENT 


BLOCKED 


LMCNVR 


02E6 


0066 


0004 


0062 


PERMANENT 


BLOCKED 


LMVECT 


0328 


0125 


0004 


0109 


PERMANENT 


BLOCKED 


MSAVE 


03A5 


0010 


0004 


0006 


PERMANENT 


BLOCKED 


SMINEP 


03AF 


0023 


0004 


0019 


PERMANENT 


BLOCKED 


SMSSUR 


03C6 


0021 


0004 


0017 


PERMANENT 


BLOCKED 


SMCN.TR 


03PB 


0017 


0004 


0013 


PERMANENT 


BLOCKED 


SMI FIB 


03EC 


0014 


0004 


0010 


PERMANENT 


BLOCKED 


SMBRIT 


03FA 


0026 


0004 


0022 


PERMANENT 


BLOCKED 


SMRMOV 


0414 


0068 


0004 


0064 


PERMANENT 


BLOCKED 


SMLIST 


0^458 


0058 


0004 


0054 


PERMANENT 


BLOCKED 


SMPREP 


0^92 


00 1 6 


0004 


00 1 2 


PERMANENT 


BLOCKED 


SMFIND 


04A2 


0055 


0004 


0051 


PERMANENT 


BLOCKED 


SMFDEP 


04D9 


0018 


0004 


0014 


PERMANENT 


BLOCKED 


SMEXSN 


QMEB 


0033 


0004 


0029 


PERMANENT 


BLOCKED 


SMTREB 


050C 


0140 


0004 


0136 


PERMANENT 


BLOCKED 


SMCMDL 


0598 


007 4 


0004 


0070 


PERMANENT 


BLOCKED 


EMINST 


05E2 


0095 


0004 


• 0091 


PERMANENT 


BLOCKED 


EMDLET 


0641 


0065 


0004 


0061 


PERMANENT 


BLOCKED 


EMPRNT 


0682 


0095 


0004 


0091 


PERMANENT 


BLOCKED 


EM FIND 


06E1 


0098 


0004 


0094 


PERMANENT 


BLOCKED 


EMEXND 


07^3 


0081 


0004 


0077 


PERMANENT 


BLOCKED 


EMCNVR 


079^ 


0077 


0004 


0073 


PERMANENT 


BLOCKED 


GMPROC" 


07E1 


0150 


0004 


0146 


PERMANENT 


BLOCKED 


SMINST 


0877 


0129 


0004 


0125 


PERMANENT 


BLOCKED 
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CATALOG 


FOR VOLUME 


908042 


SERIAL NUMBER 


804 NC A 






NAME 


SECTOR ADDR 


EXTENT 


RECORD SIZE 


POINTER 




YPE 


NBMMSC 


0020 


0069 


0004 


0065 


PERMANENT 


BLOCKED 


NBCTYP 


0065 


00 1 6 


0004 


0012 


PERMANENT 


BLOCKED 


MLKMbu 


r» n i c 
UU { D 


nnon 

uu d y 


c\r\c\\\ 
UU U h 


n a o o 
UU d 3 




d LOCKED 


MERPAR 


0092 


001 1 


0004 


0007 


PERMANENT 


BLOCKED 


NBAMOD 


009D 


0046 


0004 


0042 


PERMANENT 


BLOCKED 


NBBMOD 


OOCB 


0046 


0004 


0042 


PERMANENT 


BLOCKED 


MMERGE 


00F9 


0087 


0004 


0083 


PERMANENT 


BLOCKED 


MMEROR 


0150 


0032 


0004 


0028 


PERMANENT 


BLOCKED 


LMINMA 


0170 


0152 


0004 


0148 


PERMANENT 


BLOCKED 


LMFDMB 


0208 


0162 


0004 


0158 


PERMANENT 


BLOCKED 


LMUPMA 


02AA 


0097 


0004 


■ 0093 


PERMANENT 


blocke: 


LMEXMA 


030B 


0070 


0004 


0066 


PERMANENT 


BLOCKED 


LMEXMB 


0351 


0062 


0004 


0058 


PERMANENT 


BLOCKED' 


LMCNMA 


038F 


0066 


0004 


0062 


PERMANENT 


• BLOCKED 


LMCNMB 


03D1 


0042 


0004 


0038 


PERMANENT 


BLOCKED 


MERTRE 


03FB 


0057 


0004 


0053 


PERMANENT 


BLOCKED 



TOTALS 

0016 FILES 
010HU SECTORS 
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a H T» A T A /*"» 

CAi ALUu 


trr\0 \/at fiy r 
r UK VULUMt 


y UoUm 2 


SLnlAL NUMBfcH 


oU^NCB 






N Anb 


QLLlUn hVuri 


C V T I? M T 

Lai LN 1 




D A T M T E* D 


TYPE 


wm o oil 


nn on 


nn o ft 
UU 3 o 


UUU^ 


A A O C 


PERMANENT 


BLOCKED 


t\ t \; r> i o 
JJ1 V ^ 1 £ 


on Jj A 


n n o 1 

UU £ I 


nn n ]i 
UU U m 


A A 1 *7 
UU I / 


n r> t*i >i a ii p it t 

PERMANENT 


BLOCKED 


ri t \r o O O 




n n Ji 1 
UUh 1 


UUUm 


A A O C 

0035 


n n n u K vt r m T 

PERMANENT 


BLOCKED 


VDlNnrl 


nn ft h 

UUOM 


uu d. i 


n n n Ji 
UU U h 


A A 1 A 

UU i y 


PERMANENT 


BLOCKED 


VUdN nn 


uuy d 


UU 1 0 


nnn )i 
UUUm 


A A 1 )l 

UU l *4 


PERMANENT 


BLOCKED- 


VUlr r 


nn a n 


UU<£ H 


n n n Ji 
UUUm 


A A O A 
UU^U 


nrnii a it p n m 

PERMANEN i 


BLOCKED 


V Arn V 


UUlO 


UU O 


a a n )i 
UU Uh 


002 1 


PERMANENT 


BLOCKED 


\; p t AMI? 


nnnr 


UUDU 


n n n ii 
UU U *4 


A A )l A 

UUM 0 


PERMANENT 


BLOCKED 


c AD AAT 

o y n vJU 1 


n 1 1 n 


nn 1 o 
uu i y 


n n n Ii 
UU U h 


AA 1 C 

UU I z> 


Pl P P H A ITTllT 

PERMANENT 


BLOCKED 




n 1 o "2 


n n o Ji 
UU£ <4 


nnnli 
UUU4 


A A 1 A 

UU i y 


n P P 11 A IT P VT T 

PERMANENT 


BLOCKED 


cot onmi 


U I jD 


n n o 1 
UU<c I 


UU U *4 


A A 1 "7 
UU I ( 


T") TP* TPJ 1.4 A IT P 11 T 

PERMANENT 


BLOCKED 




ai en 


n n o A 


n n n )i 


A A O "5 
UU22 


Pi P"* Pi I 4 A IT p n T 

PERMANENT 


BLOCKED 




U I DA 


n n oh 

U U £ H 


n n n ii 
UU U m 


A A D A 
UU2U 


PERMANENT 


BLOCKED 




n 1 ft o 


nn o A 

UU c 0 


AA A ll 

UU U *4 


A A O O 
UU£ £ 


n p n ki a it p kT t 

PERMANENT 


BLOCKED 




n 1 o c 

u i y L/ 


AAOA 

uu jju 


UU U m 


n n o A 
UU*: D 


T*> P" 1 P) k, 4 A IIP 11 

PERMANEN i 


ITS T A A T/P ?N 

BLOCKED 




U 1 DR 


nn on 
UU<£ u 


n n n ij 
UUUm 


A A 1 A 

UU 1 0 


PERMANENT 


BLOCKED 




U ILL 


n n on 
U U c u 


UUU m 


A A 1 A 

UU 1 0 


PERMANENT 


BLOCKED 




U 1 L £ 


0033 


A A A Jl 

UUUm 


0029 


PERMANENT 


BLOCKED 




0203 


00*4 2 


000*4 


00^8 


PERMANENT 


BLOCKED 


A2UNIT 


022D 


0037 


000*4 


0033 ' 


PERMANENT 


BLOCKED 


UNIT2A 


0252 


0033 


000*1 


0029 


PERMANENT 


BLOCKED 


CHR2A 


0273 


0022 


000*4 


0018 


PERMANENT 


BLOCKED 


BIN2N 


0289 


0031 


ooo** 


.0027 


PERMANENT 


BLOCKED 


CVTBIN 


02A8 


0017 


00 


0013 


PERMANENT 


BLOCKED 


BINCVT 


02B9 


0025 


000*4 


0021 


PERMANENT 


BLOCKED 


UPKCHR 


02D2 


0021 


000^4 


0017 


PERMANENT 


BLOCKED 


PAKCHR 


02E7 


0023 


000*4 


0019 


PERMANENT 


BLOCKED 


MET'ENG 


02FE 


0017 


000*4 


0013 


PERMANENT 


BLOCKED 


ENGMET 


030F 


0018 


000*4 


001*4 


PERMANENT 


BLOCKED 


DEGPTC 


0321 


0020 


000*4 


0016 


PERMANENT 


BLOCKED 


PTCDEG 


0335 


0018 


000*4 


001*4 


PERMANENT 


BLOCKED 
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SECTION 5 



PARTS LIST 



5. 1 INTRODUCTION 

This section contains the list of modules required to make up the 
NSPBLD/NSPMER software assembly. An explanation of how to use 
the parts list is provided below. The information in. this 
section of the document is provided for informational purposes 
only and does not in any way imply deliverable items a 



5.1.1 PARTS LIST USE 

Each module is described with a two-line entry. The first line 
has three parts (separated by commas) . The first part is the 
overall assembly mnemonic name, the second is the module mnemonic 
name, and the third is the spelled-out module name, 
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The second line of the module entry is keyed to the column 

headings at the top of the page. Columns that have an in-house 

or parts list bookkeeping function are omitted from the following 
explanation of column functions. 

HEADING USE 

PART NO See below for P/N suffix designations* 

REQD ECO ECO level required for this assembly's 

use of the module. 

COMP ECO Current ECO level of the module » 

5 TYP Part type code, 

ADD ECO ECO level of entire assembly when a new 

1/ module is added. Changes to an existing 

; module do not affect this column,, 

The suffixes of part numbers carry the following meanings 



SUFFIX 


MEANING 


-OXX 


Source files 


-2XX 


Listings 


-4 XX 


Software assembly structures 


-5XX 


Executable programs 


-6XX 


Load maps 


-8XX 


Software assembly structures 



:; } Only one six-digit part number prefix is used for each module, 
r The suffix attached to the part number distinguishes between that 
3 module's source files (-0XX) and 1 ist ings (-2XX ) . The other 
V- suffixes are non-module related. 
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LISTINGS 



! 6» 1 ISlSS^UCIION 

The listing set for the NSPBLD/NSPKEP program is bound separately 
in three volumes; the "volumes are title! "Listing Set for the 
BSEBL-O/NSPMSjSic .- Program./" . with a P/N of 908042-306. Each file in 
the set consists of the listing for that file, followed by a rile 
concordance* Load maps will be found at the end of the listing 
&et* Refer to Texas Instruments 1 software documentation for 
explanations of listing formats. 

The front matter of each listing volume, contains a table of the 
files in the volume,, listed in the order in which they occur- 
^Headings in this table are as follows: 

f^lLE NAliE Module disk file name 

IDT NAitfE Module naroe as found in the listing and 

load maps 

; $%BT NUMBER Module part number and revision level 

CHANGE NUMBER Listing set change-tracking device 
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6.1.1 LISTING SET CHANGES 



If a file is changed and given a fcfew revision le^el, the .entire; 
file will be replaced in the listing -.set. "gevised files "uiXX ^e. 
supplied to the holder of the listing set via ^bhkiu^e pdLcK^ges^ ^ 
Each change package will contain the replacement 
or more files and a new front matter table tfe^t"wili show the 
new revision level for each of the affected fifes. 

The change packages will be numbered sequentially; i.e. , the 
first change sent out for this listing set 'will be labeled 
"change 1"; the second, "change 2," ^and so on. All tiles 
replaced by change 1 (or 2, etc.^jriiar' be'iteat is "such by 

placing a 1 (or 2, etc.) in the ah a age number poliiAji. for. each • 
file affected. 
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GLOSSARY OF, TERMS AND ACRONYMS 

■* "i- r "to ' ;r *i r. x t -v ' »t : !; ;.r - , ' v * t i • 

■} .;. , ; * .;. 1 ;r a j ; .: r :t .,; .1 £ c i , ? .: o : 

s I ^ i : r. '•.■> i i- ?-.ov ad s\ / x ; % £ — . r . 
•;: f ' * 7. ^d a^SD r : : o - 1 . f 2 x 9 '" - ' 



ASC'J^^ — l^eri-'c^ Str$ndard : 'Code f or ^XrMfVntftion Interchange 



. •..<» I \k a h rx. I 3 „c LL £ n. x t, 
• ■ ;,, x ; * c 7 T c * & a x 3 i. i a i ... r 62 6 ' ' 



x isiBt & 



CENT?RJ*INE .DATA^ J3LOCK ^ _a data^blpck foun.a in a surface data 

;.•„„:. - .u- m^o'ij^-^e" "to 'replicate; tif^^iab.deleia center line segment 

along the entire'iengt'h bf' :; fh £ 'e tii'iriay 

COMH'AN't)^ t^S;T ' 'k;^s :, tj tff dVtfa tteip f^p^^fn, the lights surface, 
- •'.• ; ^ n , ^'-' : -- envirbntaferPt "'d Ct a. i . m p' 3 u 1^ ic h controls the 
execution of the d a tar : kdrduile'' '"*> y %He L ' NSP hardware 

CONepBSlNC^^V : ;* W ^; : ^f^i^feed of ' all symboxs 

" VC7 : ■ cMrtaifffed Hr¥tfhixi"^ program" '•ffio^ule' Hl?l ' ' 

^ iu to z 4 5 '5 ? a : : v a .. ;i • i £ ri":- ^. 
DYN'ftMc 5 Cbb RUINATE" •SYSTEK 7 "-^'^ which may be 



DYNAMIC COORDINATE SYSTEM HAP >r a data block found in an 
environment data module "which describes the linkage 

cooD^inate systems used in 

ie" ... ...NSP hardware and 

NSP FLY " 



between . the , various dynamic, cop 
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E 

EDGE BLOCK — a data block found in a surface data module which 
describes the location and orientation of an infinite 
edge which may be used to define faces 

ENTRY POINTER. — a pointer' '"found"' in a 'light or surface data 
module which points to a list of light string, face, or 
edge blocks in that same module 

ENVIRONMENT DATA MODULE ~ a data base module which defines the 
overall characteristics of a single data base area 



F 

FACE BLOCK — a data block found in a surface data module which 
contains a description of a single face (surface) 
defined by referents . ,to f au c ... .edg.e* > . blfickfaftfA.. a l|sp- •• 
containing a number of special' surf ace attributeV 

FLASHING DATA BLOCK — a data blocJc in a light data module which 
contains flash pattern characteristics and a pointer to 
the string block within the same data ntp4u^le t .£or c which- 
those characteristics apply ' J 



G 

GAMING AREA — the area; 1$ Iwliich^ 

seen on the display at., a, aiv^a tiste » . iY . , ... . 

GROUP DATA MODULE — ,a ^ata. base .fflpd^le, w^ch jdefin.e^ groupings, 
of environ me ntt^mddifles Jwhlch. ar,e' tLd^pe^4ata3a%e managed 

as a complete data base, model " \ ~ - v - * 

- - A r v a i. :^ :< r.- .t .■: ,? s 5 «i :r : c .:. j - w ;j ^ ^ 

GROUP HEADER — a data, block .found X^^- da..ta japdufe. xkic^ 
defines the grbu£ 4)fmi>'ei:. 4 . And' ; t^T< VsjL^jb ' t j^: t^/* group* 
(i • e. , the number* W eh^iro'iimeii ts Tn Yhe group) 

GROUP MODULE DEFINITION BLOCK a data block found in a group 
data module which defines v an environment data module 
which is included. ln^ a^ , specif iq^-group pi Ji^.daia ^f^ft? 
management park meVe r J s ' °a 'ss1>ciajt.£-d ViiJi. tji'aV knk^soiment " ' 

ty 4 . , I -J I \ * > *:f : . ' 



LIGHT DATA MODULE ~ a ^ta; ! bi m[ j^jT^ Wph^in^ljroap of 
light strings ^ich^arC^s^^Th^ a^^kt^^se':; 
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LIGHT STRING BLOCK— a data blo&k in a. light data module which 
defines a single light string f -s location, size, length, 

H©BI|%i$t^ base which is 

MODULE CHECKSUM — a- checksum for the f&ta module which is use] 
to verify the integrity of a data module each time it is 
read into a program 

MO0ULB DEFINITION BLOCK — a data block, in an environment data 
aodMe -vh defines a light or surface data module 
,wt*|^ oiift'hjB database environment 

''Sbi$i^ found in an 

-.jerj^ironmeat data 'module which £ d-Minms : the various light 
attft , surface data modules of which the data base 

•u '••en$*i:o$#e£^^^ :i -^v 

• ■■■■■■ •■ -^-iKS ;ioii«.^ tn: c #.«:r id ^L^^i::. r 
MppULE^.^ a?Sfe££jtt'*f f^is^^s a^d counters found in 

th^Lx lights - and surface data modules used only by 
' .;. ,c , ,-.KgS#|f ^f|TS|?|l|j|^ tfr:?M eoactratofe fthe ^construction . and 
. " • ' ■ modif ica^aLj^ iff.the data^PdrLe ; i;)hv asrj.;, 

OTfRLalD':.- > ; fSCJ$#i«<§v tha* • $».me phy^ifeal .1 memory but used at 

' v different times ' r^txva' ;>ni; v- 

PF.IOSIIY tRBS a • -biaaty tree data, structure which has its 

^:iB|*Ial t#dftrd^i a data base 

and •-• vhieh. ma vfe* &m®* : « 11,^ %f its terminal nodes 
in lie various surface modules in the data base; used to 
. /ctsra'ptt-'te. the priority of the various faces in the data 
base for hidden surface* processing 

?tJlbHXTT > TUBS mm — a aii|-i|6ck ifio^stef^W.or environment 
B^dule segment df ttee data base priority tree which may 

^'i^v j^&t^im^h ssefg[tati|ig^trf#llnet^an^ whlt:h points to other 
ra?, ^r^pd%^|.ij^tlie-' tfe^i % o*t>^--1»x'lt5lu*t48»pfe : of • faces (surface 
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ROTATING DATA BLOCK — .* data block in a light *14ta • inodftie which 
contains rotation characteristics and a pointer to tbfc 
string block within the sane data module- for fihich these 
characteristics apply £ 

RUNWAY OFFSET as^ata* bJMfJPd^^ 

which defines a runway «*f idea a.§. d4>tienta€ii:n 



SCAN TREE a data structure used to control the text scanning 

process . , , 4Ct4 ,'• JM^-^ f >■ 

STROBE DATA BLOCKi? — bls&k* f nr a^rf iff t*4a"t» Ifllfe w-hicfe 

contains strobe characteristics and a. pointer to the 
string block- ^itMii3'*fce • fc4*8f*4S*a- motul& f or ,',w$t'e^ tjl-esre' 
. characteristics! fesfel*?* nv ^ /• . J%:r: .ViS ' ? ^H'^^t' ' 

SON ' VECTOR — a vector fount in a|£%fc*iil*i*M* tf^tule which 

defines the direction ®€ %h% illumination $outlee. used %.o 
illuminate .the ;«uir£*&e« i% tftfc. fatfi tre.*<£ ^ifliifie-nt-'^ 

SURFACE DATA MODULE -re** Aa&K&as* mofule, wtift «• 'flfot fiiJ^ a .group 
of surfaces which ite* itffeeA* in a 4*1% »lr>^^^" 

SWITCH LIST POINTER — a pointer found in % light data module 
which corresponds to a light switch 'nttjaJMa* and points to 
the beginning of a switch striixf pointer list -which 
defines ... ail sa&giit stwlng*s* ^ft#|l§f t -by; ^^thi'"' 
corresponding switch '^n i *■ c ^*C*'£* - 

SWITCH STRING POINTER ~~ a pointer c»mt5itB«4 la a switch string 
pointer list r found in a &ight »a3*te> whick -points to a 
string block for which the . *p$zqi%pt*tm ^witcfc^ab|plies 

- oi :%$3 st? '5 ■? ^' ^ , ••^"^ 

SYMMETRICAL SURFA'CE;,! i»»arOJi; ••. r#c a^ir*aiM> f dl^fH*^ i^SSfface da-ta 
module used %& $iz$ov .s^mt^ I4^es ; * " - 

^ ^ /Oil 6^ ^ , . t * 3 ' ^ ^ T: ; • ^'^CC^ 

?ASI — . visual apfT^a^h^ &lo&0 in&itzt&M- ^ ^'^'^ rTSVMr.|^ 

VASI DATA BLOCK rrr- ai^flat* -fttockc ifc^'light: latt^Atte which 
contains VASI sk^mztetimi^ tov 
each of the two VhSI mlom) to the ^t#lAf :^loj0t lists 
within the same data module for which those 
characteristics apply 
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